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Excerpts From The National Aeronautics 

AN ACT To provide for research into problems of flight within and outside the 

Earth's atmosphere, and for other purposes. 

DECLARATION OF POLICY AND PURPOSE 

Sec. 1 02 (a) The Congress hereby declares that it is the policy of the United 
States that activities in space should be devoted to peaceful 
purposes for the benefit of all mankind. 

(b) The Congress declares that the general welfare and security of 
the United States require that adequate provision be made for 
aeronautical and space activities. The Congress further 
declares that such activities shall be the responsibility of, and 
shall be directed by, a civilian agency exercising control over 
aeronautical and space activities sponsored by the United «• 
States, except that activities peculiar to or primarily associated 
with the development of weapons systems, military operations, 
or the defense of the United States (including the research and 
development necessary to make effective provision for the 
defense of the United States) shall be the responsibility of, and 
shall be directed by, the Department of Defense; and that 
determination as to which such agency has responsibility for 
and direction of any such activity shall be made by the President 
in conformity with section 201 (e). 

(c) The Congress declares that the general welfare of the United 
States requires that the National Aeronautics and Space 
Administration (as established by title II of this act) seek and 
encourage to the maximum extent possible the fullest 
commercial use of space. 


And Space Act Of 1958, As Amended 

(d) The aeronautical and space activities of the United States shall 

be conducted so as to contribute materially to one or more of the 

following objectives: 

(1) The expansion of human knowledge of phenomena in the 
atmosphere and space; 

(2) The improvement of the usefulness, performance, speed, 
safety, and efficiency of aeronautical and space vehicles; 

(3) The development and operation of vehicles capable of 
carrying instruments, equipment, supplies, and living 
organisms through space; 

(4) The establishment of long-range studies of the potential 
benefits to be gained from, the opportunities for, and the 
problems involved in (he utilization of aeronautical and 
space activities for peaceful and scientific purposes; 

(5) The preservation of the role of the United States as a leader 
in aeronautical and space science and technology and in 
the application thereof to the conduct of peaceful activities 
within and outside the atmosphere; 

(6) The making available to agencies directly concerned with 
national defense of discoveries that have military value or 
significance, and the furnishing by such agencies, to the 
civilian agency established to direct and control non military 
aeronautical and space activities, of information as to 
discoveries which have value or significance to that agency ; 

(7) Cooperation by the United States with other nations and 
groups of nations in work done pursuant to this Act and in 
the peaceful application of the results thereof; and 


A-4 





Ixcerpts From The National Aeronautics And Space Act Of 1958, As Amended 


DECLARATION OF POLICY AND PURPOSE (Continued) 

(8) The most effective utilization of the scientific and 

engineering resources of the United States, with close 
cooperation among all interested agencies of the United 
States in order to avoid unnecessary duplication of effort, 
facilities, and equipment. 

(e) The Congress declares that the general welfare of the United 
States requires that the unique competence in scientific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed toward ground propulsion 
systems research and development. 

(f) The Congress declares that the general welfare of the United 
States requires that the unique competence in scientific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed toward the development of 
advanced automobile propulsion systems. 

(g) The Congress declares that the general welfare of the United 
States requires that the unique competence in scientific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed to assisting in bioengineering 
research, development, and demonstration programs designed 
to alleviate and minimize the effects of disability. 


FUNCTIONS OF THE ADMINISTRATION 

Sec. 203 (a) The Administration, in order to carry out the purpose of this Act, 

shall -- 

(1) plan, direct, and conduct aeronautical and space activities; 

(2) arrange for participation by the scientific community in 
planning scientific measurements and observations to be 
made through use of aeronautical and space vehicles, and 
conduct or arrange for the conduct of such measurements 
and observations; and 

(3) provide for the widest practicable and appropriate 
dissemination of information concerning its activities and 
the results thereof. 

(b) (1 ) The Administration shall, to the extent of appropriated 

funds, initiate, support, and carry out such research, 
development, demonstration, and other related activities in 
ground propulsion technologies. 

(2) The Administration shall initiate, support, and carry out such 
research, development, demonstration, and other related 
activities in solar heating and cooling technologies (to the 
extent that funds are appropriated therefor). 




U. S. National Space Policy 


On November 2, 1989, the President approved a national space policy that 
updated and reaffirmed U.S. goals and activities in space. Areas affected 
include civil and commercial remote sensing, space transportation, space debris, 
federal subsidies of commercial space activities, and Space Station Freedom. 

Overall, the President's newly-issued national space policy revalidates the 
ongoing direction of U.S. space efforts and provides a broad policy framework to 
guide future United States space activities. 

The policy reaffirms the Nation's commitment to the exploration and use of space 
in support of our national well being. United States leadership in space 
continues to be a fundamental objective guiding U.S. space activities. The policy 
recognizes that leadership requires United States preeminence in key areas of 
space activity critical to achieving our national security, scientific, technical, 
economic, and foreign policy goals. The policy also retains the long-term goal of 
expanding human presence and activity beyond Earth orbit into the Solar 
System. This goal provides the overall policy framework for the President’s 
human space exploration initiative, announced July 20, 1989, in which the 
President called for completing Space Station Freedom, returning permanently to 
the Moon, and exploration of the planet Mars. 

United States space activities are conducted by three separate and distinct 
sectors: two strongly interacting governmental sectors (civil and national 
security) and a separate, non-governmental commercial sector. Close 
coordination, cooperation, and technology and information exchange will be 
maintained among these sectors to avoid unnecessary duplication and promote 
attainment of United States space goals. 

GOALS AND PRINCIPLES 

A fundamental objective guiding United States space activities has been, and 


continues to be, space leadership. Leadership in an increasingly competitive 
international environment does not require United States preeminence in all areas 
and disciplines of space enterprise. It does require United States preeminence in 
key areas of space activity critical to achieving our national security, scientific, 
technical, economic, and foreign policy goals. 

* The overall goals of United States space activities are: (1 ) to strengthen the 
security of the United States; (2) to obtain scientific, technological, and 
economic benefits for the general population and to improve the quality of life 
on Earth through space-related activities; (3) to encourage continuing United 
States private-sector investment in space and related activities; (4) to promote 
international cooperative activities taking into account United States National 
security, foreign policy, scientific, and economic interests; (5) to cooperate with 
other nations in maintaining the freedom of space for all activities that enhance 
the security and welfare of mankind; and, as a long-range goal, (6) to expand 
human presence and activity beyond Earth orbit into the solar system. 

* United States space activities shall be conducted in accordance with the 
following principles: 

The United States is committed to the exploration and use of outer 
space by all nations for peaceful purposes and for the benefit of all 
mankind. "Peaceful purposes" allow for activities in pursuit of National 
security goals. 

The United States will pursue activities in space in support of its 
inherent right of self-defense and its defense commitments to its allies. 

The United States rejects any claims to sovereignty by any nation over 
outer space or celestial bodies, or any portion thereof, and rejects any 
limitations on the fundamental right of sovereign nations to acquire 
data from space. 
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U.S. Space Policy 

" The United States considers the space systems of any nation to be 
national property with the right of passage through and operations in 
space without interference. Purposeful interference with space 
systems shall be viewed as an infringement on sovereign rights. 

The United States shall encourage and not preclude the commercial 
use and exploitation of space technologies and systems for national 
economic benefit. These commercial activities must be consistent with 
national security interests, and international and domestic legal 
obligations. 

The United States will, as a matter of policy, pursue its commercial 
space objectives without the use of direct Federal subsidies. 

The United States shall encourage other countries to engage in free 
and fair trade in commercial space goods and services. 

The United States will conduct international cooperative space-related 
activities that are expected to achieve sufficient scientific, political, 
economic, or national security benefits for the nation. The United 
States will seek mutually beneficial international participation in its 
space and space-related programs. 

CIVIL SPACE POLICY 

* The United States civil space sector activities shall contribute 
significantly to enhancing the Nation’s science, technology, economy, pride, 
sense of well-being and direction, as well as United States world prestige and I 
leadership. Civil sector activities shall comprise a balanced strategy of research, 
development, operations, and technology for science, exploration, and 
appropriate applications. 

* The objective of the United States civil space activities shall be; 

(1) to expand knowledge of the Earth, its environment, the solar system, 


and the universe; (2) to create new opportunities for use of the space 
environment through the conduct of appropriate research experimentation in 
advanced technology and systems; (3) to develop space technology for civil 
applications and, wherever appropriate, make such technology available to the 
commercial sector; (4) to preserve the United States preeminence in critical 
aspects of space science, applications, technology, and manned space flight; 
(5) to establish a permanently manned presence in space; and (6) to engage in 
international cooperative efforts that further United States space goals. 

COMMERCIAL SPACE POLICY 

The United States government shall not preclude or deter the continuing 
development of a separate, non-govem mental commercial cpace sector. 
Expanding private sector investment in space by the market-driven commercial 
sector generates economic benefits for the Nation and supports governmental 
Space Sectors with an increasing range of space goods and services. 
Governmental Space Sectors shall purchase commercially available space 
goods and services to the fullest extent feasible and shall not conduct activities 
with potential commercial applications that preclude or deter commercial sector 
space activities except for national security or public safety reasons. 

Commercial Sector space activities shall be supervised or regulated only to the 
extent required by law, national security, international obligations, and public 
safety. 

NATIONAL SECURITY SPACE POLICY 

The United States will conduct those activities in space that are necessary to 
national defense. Space activities will contribute to national security objectives 
by (1) deterring, or if necessary, defending against enemy attack; (2) assuring 
that forces of hostile nations cannot prevent our own use of space; (3) negating, if 
necessary, hostile space systems; and (4) enhancing operations of United States 
and allied forces. Consistent with treaty obligations, the national security space 


A-7 


U.S. Space Policy 


program shall support such functions as command and control, communications, 
navigation, environmental monitoring, warning, surveillance and force application 
(including research and development programs which support these functions). 

INTER-SECTOR POLICIES 

This section contains policies applicable to, and binding on, the national security 
and civil space sectors: \ 

* The United States Government will maintain and coordinate 
separate national security and civil operational space systems 
where differing needs of the sectors dictate. 

* Survivability and endurance of national security space systems, including all 
necessary system elements, will be pursued commensurate with the planned 
use in crisis and conflict, with the threat, and with the availability of other assets 
to perform the mission. 

* Government sectors shall encourage, to the maximum extent feasible, the 
development and use of United States private sector space capabilities. 

* A continuing capability to remotely sense the Earth from space is important to 
the achievement of United States space goals. To ensure that the necessary 
capability exists, the United States government will: (a) ensure the continuity of 
LANDSAT-type remote sensing data; (b) discuss remote sensing issues and 
activities with foreign governments operating or regulating the private operation 
of remote sensing systems; (c) continue government research and development 
for future advanced remote sensing technologies and systems; and (d) 
encourage the development of commercial systems, which image the Earth 
from space, competitive with, or superior to foreign operated or commercial 
systems. 


* Assured access to space, sufficient to achieve all United States space goals, is 
a key element of national space policy. United States space transportation 
systems must provide a balanced, robust, and flexible capability with sufficient 
resiliency to allow continued operations despite failures in any single system. 
The United States Government will continue research and development on 
component technologies in support of future transportation systems. The goals 
of United States space transportation policy are: (1) to achieve and maintain 
safe and reliable access to, transportation in, and return from, space; (2) to 
exploit the unique attributes of manned and unmanned launch and recovery 
systems; (3) to encourage to the maximum extent feasible, the development 
and use of United States private sector space transportation capabilities; and 
(4) to reduce the costs of space transportation and related services. 

* Communications advancements are critical to all United States space sectors. 
To ensure necessary capabilities exist, the United States Government will 
continue research and development efforts for future advanced space 
communications technologies. 

* The United States will consider and, as appropriate, formulate policy positions 
on arms control measures governing activities in space, and will conclude 
agreements on such measures only if they are equitable, effectively verifiable, 
and enhance the security of the United States and its allies. 

* All space sectors will seek to minimize the creation of space debris. Design 
and operations of space tests, experiments and systems will strive to minimize 
or reduce accumulation of space debris consistent with mission requirements 
and cost effectiveness. The United States will encourage other space-faring 
nations to adopt policies and practices aimed at debris minimization. 
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NASA Installations 


NASA HEADQUARTERS 
Washington, DC 20546 

NASA Headquarters exercises management over the space flight centers, 
research centers, and other installations that constitute the National Aeronautics 
and Space Administration. 

Responsibilities of Headquarters cover the determination of programs and 
projects; establishment of management policies; procedures and performance 
criteria; evaluation of progress; and the review and analysis of all phases of the 
aerospace program. 

Planning, direction, and management of NASA's research and development 
programs are the responsibility of the program offices which report to and 
receive overall guidance and direction from an associate or assistant 
administrator. 

AMES RESEARCH CENTER 
Moffett Field, CA 94035 

Ames Research Center was founded in 1 940 as an aircraft research laboratory 
by the National Advisory Committee for Aeronautics {NACA) and named for Dr. 
Joseph S. Ames, Chairman of NACA from 1927 to 1939. In 1958, Ames became 
part of NASA, along with other NACA installations and certain Department of 
Defense facilities. In 1981 , NASA merged Ames with the Dryden Flight 
Research Facility. 

Ames specializes in scientific research, exploration and applications aimed 
toward creating new technology for the nation. 


The center's major program responsibilities are concentrated in computer science 
and applications, computational and experimental aerodynamics, flight 
simulation, flight research, hypersonic aircraft, rotorcraft and powered-lift 
technology, aeronautical and space sciences, solar system exploration, airborne 
science and applications, and infrared astronomy. 

HUGH L. DRYDEN FLIGHT RESEARCH FACILITY 
Edwards, CA 93523 

Since 1947, Ames-Dryden has developed a unique and highly specialized 
capability for conducting flight research programs. Its test organization, 
consisting of pilots, scientists, engineers, technicians and mechanics, is 
unmatched anywhere in the world. This versatile organization has demonstrated 
its capability, not only with high-speed research aircraft, but also with such 
unusual flight vehicles as the Lunar Landing Research Vehicle and the wingless 
lifting bodies. 

Its primary research tools are research aircraft, ranging from a B-52 carrier aircraft 
and high performance jet fighters to the X-29 forward swept wing aircraft. 
Ground-based facilities include a high temperature loads calibration laboratory 
that allows ground-based testing of complete aircraft and structural components 
under the combined effects of loads and heat; a highly developed aircraft flight 
instrumentation capability; a flight systems laboratory with a diversified capability 
for avionics system fabrication, development and operations; a flow visualization 
facility that allows basic flow mechanics to be seen of models or small 
components; a data analysis facility for processing of flight research data; a 
remotely piloted research vehicles facility and a test range communications and 
data transmission capability that links NASA's Western Aeronautical Test Range 
facilities at Ames-Moffett, Crows Landing and Ames-Dryden. 
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GODDARD SPACE FLIGHT CENTER 
Greenbelt, MD 20771 

This NASA field center has put together a multitalented spaceflight team - 
engineers, scientists, technicians, project managers and support personnel — 
which is extending the horizons of human knowledge not only about the solar 
system and the universe but also about our Earth and its environment. 

The Goddard mission is being accomplished through scientific research 
centered in six space and Earth science laboratories and in the management, 
development and operation of several near-Earth space systems. 

After being launched into space, satellites fall under the 24-hour-a-day 
surveillance of a worldwide ground and spaceborne communications network, 
the nerve center of which is located at Goddard. One of the key elements of 
that network is the Tracking and Data Relay Satellite System (TDRSS) with its 
orbiting Tracking and Data Relay Satellite and associated ground tracking 
stations. 

JET PROPULSION LABORATORY 
Pasadena, CA 91109 

NASA's Jet Propulsion Laboratory (JPL) is a government-owned facility staffed 
by the California Institute of Technology. JPL operates under a NASA contract 
administered by the NASA Pasadena Office. In addition to the Pasadena site, 
JPL operates the Deep Space Communications Complex, a station of the 
worldwide Deep Space Network (DSN). 


The laboratory is engaged in activities associated with deep space automated 
scientific missions -- engineering subsystem and instrument development, and 
data reduction and analysis required by deep space flight. 

The laboratory also designs and tests flight systems, including complete 
spacecraft, and provides technical direction to contractor organizations. 

LYNDON B. JOHNSON SPACE CENTER 
Houston, TX 77058 

Johnson Space Center was established in September 1961 as NASA's primary 
center for design, development and testing of spacecraft and associated systems 
for manned flight; selection and training of astronauts; planning and conducting 
manned missions; and extensive participation in the medical engineering and 
scientific experiments carried aboard space flights. 

Johnson has program management responsibility for the Space Shuttle program, 
the nation's current manned space flight program. Johnson also has a major 
responsibility for the development of the Space Station, a permanently manned, 
Earth-orbiting facility to be constructed in space and operable within a decade. 
The center will be responsible for the interfaces between the Space Station and 
the Space Shuttle. 

JOHN F. KENNEDY SPACE CENTER 
Kennedy Space Center, FL 32899 

Kennedy Space Center (KSC) was created in the early 1 960's to serve as the 
launch site for the Apollo lunar landing missions. After the Apollo program ended 
in 1972, Kennedy’s Complex 39 was used tor the launch of the Skylab 
spacecraft, and later, the Apollo spacecraft for the Apollo Soyuz Test Project. 
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Kennedy Space Center serves as the primary center within NASA for the test, 
checkout and launch of space vehicles. This presently includes launch of 
manned and unmanned vehicles at Kennedy, the adjacent Cape Canaveral Air 
Force Station, and at Vandenberg Air Force Base in California. 

The center is responsible for the assembly, checkout and launch of Space 
Shuttle vehicles and their payloads, landing operations and the turn-around of 
' Space Shuttle orbiters between missions, as well as preparation and launch of 
unmanned vehicles. 

LANGLEY RESEARCH CENTER 
Hampton, VA 23665-5225 

Langley's primary mission is the research and development of advanced 
concepts and technology for future aircraft and spacecraft systems, with 
particular emphasis on environmental effects, performance, range, safety and 
economy. Examples of this research are projects involving flight simulation, 
composite structural materials and automatic flight control systems. 

Work continues in the development of technology for avionic systems for 
reliable operation in terminal areas of the future. Efforts continue to improve 
supersonic flight capabilities for both transport and military aircraft. The center 
works with the general aviation industry to help solve problems concerning 
aircraft design and load requirements and to improve flight operations. 

Langley's newest major project is developing technology for the National 
Aero-Space Plane (NASP). 


LEWIS RESEARCH CENTER 
Cleveland, OH 44135 

Lewis Research Center was established in 1941 by the National Advisory 
Committee for Aeronautics (NACA). Named for George W. Lewis, NACA’s 
Director of Research from 1924 to 1947, the center developed an international 
reputation for its research on jet propulsion systems. 

Lewis is NASA's lead center for research, technology and development in aircrafl 
propulsion, space propulsion, space power and satellite communication. 

Aircraft propulsion activities in the early days of the jet age were to develop 
aircraft which would fly higher, faster and farther. Today's goals are fuel 
conservation, quieter flight and cleaner exhaust. 

Lewis has responsibility for developing the largest space power system ever 
designed to provide the electrical power necessary to accommodate the life 
support systems and research experiments to be conducted aboard the Space 
Station. In addition, the center will support the Station in other major areas such 
as auxiliary propulsion systems and communications. 

Lewis was selected by the Office of Management and Budget (OMB) as a Quality 
Improvement Prototype, which is one of the highest honors a federal government 
facility can achieve for quality and productivity. The award is part of the 
President’s Productivity Improvement Program, which is administered by OMB. 
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MARSHALL SPACE FLIGHT CENTER 
Marshall Space Right Center, AL 35812 

George C. Marshall Space Flight Center (MSFC) was formed on July 1 , 1960, 
by the transfer to NASA of buildings and personnel comprising part of the U.S. 
Army Ballistic Missile Agency. Named for the famous soldier and statesman, 
General of the Army George C. Marshall, it was officially dedicated by President 
Dwight D. Eisenhower on September 8, 1960. 

Marshall is a multiproject management, scientific and engineering 
establishment, with much emphasis on projects involving scientific investigation 
and application of space technology to the solution of problems on Earth. 

In helping to reach the nation's goals in space, the center is working on many 
projects. Marshall had a significant role in the development of the Space 
Shuttle. It provides the ortiter*s engines, the external tank that carries liquid 
hydrogen and liquid oxygen for those engines, and the solid rocket boosters 
that assist in lifting the Shuttle orbiter from the launch pad. 

The center also plays a key role in the development of payloads to be flown 
aboard the Shuttle. One such payload is Spacelab, a reusable, modular 
scientific research facility carried in the Shuttle's cargo bay. 

Marshall also is committed to the investigation of materials processing in space, 
which, in a gravity-free environment, promises to provide opportunities for 
understanding and improving Earth-based processes and for the formulation of 
space-unique materials. Exciting new techniques in materials processing have 
already been demonstrated in past Spacelab missions, such as the formation of 
alloys from normally immiscible products, and the growth of near-perfect large 
crystals impossible to grow on Earth. 


MICHOUD ASSEMBLY FACILITY 
New Orleans, LA 70189 

The primary mission of the Michoud Assembly Facility is the systems 
engineering, engineering design, manufacture, fabrication, assembly and related 
work for the Space Shuttle external tank. Marshall Space Flight Center exercises 
overall management control of the facility. 

JOHN C. STENNIS SPACE CENTER 
Stennis Space Center, MS 39529 

The John C. Stennis Space Center (SSC) scientific community is actively 
engaged in several research and development programs involving space, 
oceans and Earth. The complex includes industrial, laboratory and specialized 
engineering facilities to support the testing of large rocket propulsion systems. 

The main mission of SSC is support of Space Shuttle main engine and main 
orbiter propulsion system testing. Shuttle main engine testing has been under 
way at SSC since 1975. 

WALLOPS FLIGHT FACILITY 
Wallops Island, VA 23337 

Established in 1945, Wallops Flight Facility, a part of the Goddard Space Flight 
Center, is one of the oldest launch sites in the world. Wallops manages and 
implements NASA's sounding rocket projects which use suborbital rocket 
vehicles to accommodate approximately 50 scientific missions each year. 

Wallops manages and coordinates NASA's Scientific Balloon Projects using thin 
film, helium filled balloons to provide approximately 45 scientific missions each 
year. 
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The Year in Review 


NASA's accomplishments for the year 1990, despite several setbacks, were 
many and varied; ranging from the launch of Hubble Space Telescope to the 
retrieval of the SEEDS experiment housed on the LDEF to Magellan's 
intriguing radar images of Earth's sister planet, Venus. 

SPACE SCIENCE AND APPLICATIONS 

Hubble Space Telescope (HST) was launched aboard the Space Shuttle 
Discovery (STS-31) in April to begin gathering data on the origin of the 
universe. HSTs initial optical-engineering test returned a valuable science 
observation, resolving the star cluster 30 Doradus three to four times better 
than the best ground-based observation. The discovery in June of a 
spherical aberration, a misshaping of the primary mirror that prevents the 
telescope from focusing light to a single, precise point will be repaired during 
the HST Servicing Mission planned for 1992. Replacement of the Wide Field 
Planetary Camera (WFPC) with the WFPC-2 will compensate for the current 
aberration. 

Some highlights of HSTs mission thus far include the capability of observing 
objects in visible light much more clearly than ground-based telescopes and 
extraordinary observations in the ultraviolet wavelengths. The WFPC 
observed a jet of material streaming away from the Orion Nebula with 
unprecedented clarity, offering insights into this region of young stars, and 
the Faint Object Camera has returned the clearest image yet of Pluto, and its 
moon, Charon. Most dramatically, the WFPC took several hundred pictures 
as the white spots on Saturn grew into an immense storm that spread around 
the planet’s equator. 

The Cosmic Background Explorer (COBE) completed its survey of the entire 
sky in infrared and microwave radiation and made unprecedented 
measurements of background radiation that support the Big Bang theory of 
the origin of the Universe. 


In December the Space Shuttle Columbia carried the ASTRO-1 payload, 
consisting of three ultraviolet telescopes and the Broad-Band X-Ray 
Telescope, to study the high-energy universe. Astronomers made 394 
observations of 135 objects, including Jupiter and its moon lo, a comet, 
exploding stars, galaxies and quasars. ASTRO-1 also marked the return to 
flight of the Spacelab payload systems, which last flew in 19S5. 

The Magellan spacecraft returned radar images of Venus showing 
geological features unlike anything seen on Earth. Among the images sent 
back were what scientists called crater farms as well as checkered patterned 
fault lines running at right angles. Most intriguing were indications that 
Venus may still be geologically active, though much less so than Earth. 

The Ulysses spacecraft, a joint NASA/ESA mission to study the poles of the 
Sun and interplanetary space above and below the poles, was launched in 
October by the Space Shuttle Discovery (STS-41 ). 

In February, Galileo flew by Venus, conducting the first infrared imagery and 
spectroscopy below the planet's cloud deck. In December, Galileo used the 
Earth's gravity to pick up speed on it's way to its ultimate rendezvous with 
Jupiter in 1995. 

Six of the nine planets were photographed by Voyager 1 , the first time such a 
perspective had ever been seen. Pioneer 1 1 left the solar system for 
interstellar space, while Pioneer 10 set a distance record by passing the 50 
astronomical-unit milestone, 4.6 billion miles from Earth. 

The Combined Release and Radiation Effects Satellite (CRRES), which uses 
chemical releases to study the Earth’s magnetic fields and the plasmas, or 
ionized gases, that travel through them, was launched in July. Releases from 
a similar mission, PEGSAT, were seen in the spring over parts of Northern 
Canada. 
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NASA received approval from Congress to begin the Earth Observing System 
(EOS), a series of satellites that will use the perspective from space to observe 
the Earth as a global environmental system. 

NASA scientists analyzed global temperatures from the 1980s to offer insights 
into potential global warming. Though no net trend could be seen within the 
last decade, observations indicated the 1980s were warmer than the 1970s. 
NASA's ongoing ozone depletion studies showed the 1990 ozone hole over 
Antarctica opened as rapidly and covered as wide an area as the record 1987 
hole. A co-sponsored airborne expedition also showed local areas of ozone 
depletion over the Arctic. In October, the Space Shuttle Discovery flew the 
Shuttle Solar Backscatter Ultraviolet instrument used to calibrate other ozone- 
detection instruments. To continue global ozone monitoring through the end 
of the decade, NASA agreed with the Soviet Union to place a Total Ozone 
Mapping Spectrometer aboard a Soviet Meteor satellite in 1991. 

U.S.-Soviet Cooperation extended into the life sciences as the two nations 
exchanged biomedical data from space flights in 1989 at a September 
meeting. In addition, specialists from both countries began to analyze data 
obtained from short- and long-duration missions dealing with bone, muscle 
and cardiovascular physiology. The Physiological Systems Experiment was 
flown on STS-41 in October to investigate whether microgravity-induced 
conditions mimic medical problems on Earth. 

Space Science research extended into other areas as well. Space Shuttle 
middeck payloads included experiments to investigate how protein crystals 
and how flames spread in the absence of the Earth’s gravity. NASA aircraft 
took measurements that ultimately will be used to build instruments to study 
global winds and tropical rainfall and studied the chemistry of the lower 
atmosphere over Canada. Balloon flights observed atmospheric processes 
and tested balloon designs. In all, NASA conducted approximately 30 
suborbital rocket flights and 25 balloon flights in support of space science. 


SP-ACE FU GHT 

In what will become standard biennial selections, 23 new astronauts 
candidates were named in 1 990, including the first woman to be named as a 
pilot candidate and the first Hispanic woman to be chosen. The candidates 
reported for training at Johnson Space Center in July. 

The Space Shuttle made significant accomplishments in 1990 with six 
successful missions being flown, despite a stand-down of 5 months due to 
hydrogen leaks. Current capabilities of the Shuttle system were expanded 
during the year with two extended duration missions flown by Shuttle 
Columbia on missions STS-32 in January and STS-35 in December. The 
STS-32 mission set a new record as the longest Shuttle mission ever flown 
with 261 hours logged. The Shuttle Discovery carried two payloads into orbit 
on missions STS-31 in April which deployed the Hubble Space Telescope 
and STS-41 in October which deployed the Ulysses spacecraft. Atlantis also 
made two flights during the year for the Department of Defense on missions 
STS-36 in February and STS-38 in November. 

Some Space Flight Highlights Include: 

Jan. 9: Space Shuttle Columbia (STS-32) successfully launched 
SYNCOM IV-5. 

Feb. 28: Space Shuttle Atlantis flew a successful mission for DoD. 

March 27: An agreement was signed with General Dynamics to provide 
Atlas HAS launch services for the 1995 joint NASA/ESA Solar and 
Heliospheric Observatory mission. 

April 5: A Pegasus rocket was dropped from the wing of a B-52 aircraft, 
launching the PEGSAT satellite. 
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April 24: Space Shuttle Discovery (STS-31) successfully deployed the Nov. 15: Space Shuttle Atlantis (STS-38) flew a successful mission for 
Hubble Space Telescope. DoD. 


May 9: Scout/Multiple Access Communication Satellite was launched for 
DoD. 

May 11: Contract awarded for design, development, test and evaluation 
of the Space Shuttle Advanced Solid Rocket Motor (ASRM). A companion 
contract was awarded on May 25 for the design and construction of ASRM 
facilities. 

June 1: Delta II launched the joint NASA/Germany Roentgen (ROSAT) 
Satellite. 

June 7: NASA announced termination of its Orbital Maneuvering Vehicle 
program. 

June 13: The Board of Governors of INTELSAT approved a Space 
Shuttle rescue mission for the stranded INTELSAT VI satellite. 

July 3: Umbrella agreement signed in support of the Pegasus and 
Taurus commercial launch vehicle programs. 

July 25: Atlas I (Atlas/Centaur-69) launched the Combined Release and 
Radiation Effects (CRRES) Satellite. 

Aug. 22: A government/industry board selected the type of rocket engine 
which will be designed to power the NASA/USAF Advanced Launch 
System. 

Oct. 6: Space Shuttle Discovery (STS-41) successfully deployed Ulysses 
spacecraft. 


Dec. 2: Space Shuttle Columbia (STS-35) /Astro- 1 mission. 

SEA C E S T ATI ON F B EE ftflM 

A 1991 fiscal year budget shortfall of more than $550 million, along with a 
Congressional mandate to significantly reduce out-year spending, prompted 
NASA to begin a 3-month assessment of the Space Station Freedom 
program. Ground rules given to the program to aid in this assessment were 
developed from Congressional language in NASA’s FY 1991 Appropriations 
Bill. 

While the restructuring will have an impact on the design, program officials 
expect to use the results of the integrated systems preliminary design review 
as a baseline for design changes. 

Cfl MM EBCIA l PR OGRA MS 

NASA initiated a new method of outreach to American business by 
sponsoring "Technology 2000," the first industrial exposition and conference 
to showcase the transfer of NASA technology to the private sector. 

The Office of Commercial Programs also sponsored the development of the 
Commercial Experiment Transporter (COMET), a system for launching and 
recovering commercial spaceborne experiments, to support its increasing 
commercial payload flight requirements. 

Commercial space flight activity in 1990 included six middeck experiments 
carried on the Space Shuttle, as well as the launch of Consort 3 aboard a 
Starfire sounding rocket from White Sands Missile Range, New Mexico. 
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Commercial experiments flown aboard the Shuttle in 1990 include: 

Protein Crystal Growth (PCG) and Fluids Experiment Apparatus (FEA) - 
STS-32 in January 

The Protein Crystal Growth (PCG) was flown again on STS-31 in April 
along with the Investigations into Polymer Membrane Processing 
(IPMP). 

The Polymer Membrane Processing (IPMP) was flown again on 
STS-41 in October along with the Physiological Systems Experiment. 

EXPLORATION 

NASA made significant advances this year in organizing and developing an 
approach to carry out President Bush's Space Exploration Initiative (SEI) to 
return to the Moon permanently and send humans to explore Mars. NASA 
was named in a new policy issued by the White House, as the principal 
implementing agency of SEI, with the Departments of Defense and Energy 
playing major roles in technology development and implementation strategy. 

A second policy dealt with an exploratory dialogue on international 
participation in SEI. This dialogue, with Europe, Japan, Canada, the Soviet 
Union and others, is expected to occur in 1991 . 

In May, President Bush announced a goal to land humans on Mars no later 
than 201 9. Shortly thereafter, NASA launched an SEI Outreach effort to 
collect new and innovative concepts and technologies from across the nation 
to carry out SEI. 


AERONAUTICS AND SPACE TECHNOLOGY 

NASA conducted a broad range of fundamental and applied aeronautics 
research programs in 1990. High-speed civil transport studies commissioned 
by NASA have led to a focused High-Speed Research Program that 
emphasizes the environmental compatibility of a next-generation supersonic 
transport. The preliminary results of emissions research show promise that 
acceptable emission levels can be achieved. Similarly, research indicates 
that compliance with noise reduction standards is possible. 

NASA's Langley Research Center, Hampton, Virginia, flight tested a "hybrid" 
laminar air flow control system on a Boeing 757 airliner from March through 
August. A porous experimental section was mounted on the leading edge of 
the left wing, followed by a run of natural laminar airflow. The results - 
laminar flow was achieved over the forward 65 percent of the wing surface - 
could lead to significantly reduced fuel consumption and lower operating 
costs for future U.S. subsonic transports. 

Ames-Dryden Flight Research Center, Edwards, California, completed military 
utility evaluations of the X-29 research aircraft in high angle-of-attack flight at 
speeds up to 0.6 times the speed of sound. Researchers discovered that 
small variations in key aerodynamic parameters can yield significant 
variations in total aircraft characteristics at high flight-angles-of-attack. The 
result was that the X-29 had better flying qualities than expected, allowing the 
design of flight control system software overlays to improve roll performance. 
Predictions show that roll performance near maximum lift may be much better 
than current fighter aircraft. 

In a joint program with the U.S. Air Force, the Ames-Dryden facility 
successfully demonstrated a self-repairing flight control system concept using 
NASA's F-15 Highly Integrated Digital Electronic Control aircraft. The system 
concept included real-time reconfiguration of flight control surfaces, fault 
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detection and isolation, positive pilot alert and maintenance diagnostics to 
facilitate repairs. If fully developed, the system could greatly increase the 
ability of aircraft to survive battle damage and enhance safety during training 
missions. 

The X-30 National Aero-Space Plane (NASP) program, a joint 
NASA/Department of Defense effort, reached a milestone in May when the 
five primary NASP contractors merged into a single national contractor team. 
Combining the technical expertise and top ideas of the contracts has 
produced a strong team that now uses all the best ideas from industry. NASA 
unveiled a new configuration tor the X-30 NASP flight research vehicle at the 
end of October. The latest concept, a twin-tailed lifting-body shape, is a 
design concept from the contractor team. 

Langley Research Center conducted flight tests of an automated landing 
system in October and November. NASA's Boeing 737 research aircraft 
made 36 landings using an integrated differential navigation system linked to 
the Global Positioning System constellation of Earth-orbiting satellites. The 
test data will be useful in designing auto-landing equipment for future 
spacecraft and will help researchers assess how to reduce risk in automated 
touchdowns. 

After nearly 6 years in Earth orbit, the Long Duration Exposure Facility (LDEF) 
was retrieved by the crew of STS-32 in January. LDEF's 57 science and 
technology experiments are providing information about the effects of long- 
term exposure to the harsh environment of space. 

Two prototype planetary robots made their debut during the year. "Ambler* is 
a six-legged, 1 2-foot-tall testbed to test technology for robots that may literally 
walk through rough terrain on the Moon and Mars. "Robby" is a more 
conventional six-wheeled articulated vehicle. Both robots are equipped with 
experimental computerized navigation systems that let them travel 
autonomously according to preprogrammed general instructions. 


In April, the Human Performance Research Laboratory (HPRL) at Ames 
Research Center, Mountain View, California, was dedicated to study the role 
of people in advanced aviation situations and long -duration space travel. The 
lab also will study relationships between humans and computers in its 
Automation Sciences Research Facility, now under construction. NASA 
announced in November that it has joined the Concurrent Supercomputing 
Consortium, a group of research organizations that will tackle some of the 
most demanding computational challenges. As a benefit of membership, 
NASA will have access to the world’s fastest supercomputer, the Touchstone 
DELTA system, when it becomes operational next spring. 


NASA's international cooperative activities in 1990 included the launch of 
three international missions: Ulysses and the Hubble Space Telescope, 
cooperative missions with ESA, and ROSAT, a cooperative mission with 
Germany. NASA invited Japan, Canada and Europe to provide two mission 
specialist astronaut candidates to join the July 1992 astronaut training class. 
Cooperation with the Soviet Union continued to progress under the 
U.S./USSR Joint Working Group (JWG) on space biology and medicine; solar 
system exploration; space astronomy and astrophysics; solar-terrestrial 
physics and Earth sciences. 

NASA and its Soviet counterpart signed an agreement in July to fly NASA’s 
Total Ozone Mapping Spectrometer on a Soviet Meteor-3 spacecraft in 1991 . 
In March, NASA agreed to participate in the Soviet Academy of Sciences' 
radio telescope project, RADIOASTRON, which will explore fundamental 
astrophysical phenomena. U.S./USSR officials continued discussions on 
flying the U.S. X-ray All Sky Monitor and an X-ray Polarimeter on the Soviet 
Spectrum-X-Gamma high energy astrophysics mission in 1993/1994. 


INTERNATIONAL RELATIONS 
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NASA adopted the National Education Goals set by the President and the 
Governors as fundamental guidelines for developing and conducting 
education programs. As a result, a complementary 10-year plan is being 
developed. 


Astronauts presented the first live lesson from space in December during the 
STS-35, Astro-1 mission. "Space Classroom, Assignment: The Stars," 
focused on the electromagnetic spectrum and its relationship to the high- 
energy astronomy mission. Over 4 million student scientists planted gardens 
during the spring semester to experiment with tomato seeds flown in space. 
The Space Exposed Experiment Developed for Students (SEEDS), was one 
of 57 experiments housed on the LDEF. 


In March, NASA debuted the first tractor-trailer mounted mobile teacher 
resource center that will travel the nation providing lesson materials to 
teachers who could not otherwise travel to a NASA field center. The mobile 
center is part of a larger education initiative, project LASER (Learning About 
Science, Engineering and Research). 
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Summary of Announced Launches 


TOTAL 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1 Australia 

_ 

_ 

_ 


_ 

_ 

_ 

_ 

_ 

- 

1 

0 

0 

0 

0 

0 

0 

0 

476 DOD 

_ 

5 

6 

11 

19 

34 

27 

35 

39 

42 

32 

26 

19 

17 

17 

13 

10 

8 

35 ESA 
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_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

10 France 

- 

- 

_ 

- 

- 

- 

- 

- 

1 

1 

2 

0 

0 

2 

1 

0 

0 

0 

3 India 
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_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 Isreal 
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- 

_ 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

- 

41 Japan 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

2 

1 

0 

1 

5 MDAC 

- 

— 

- 

- 

- 

- 

- 

— 

- 

- 


- 

- 

- 

- 

- 

“ 

- 
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_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

450 NASA 

_ 

2 
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5 

10 

18 

11 

22 

24 

31 

26 

19 

21 

12 

15 

16 

13 

16 

1 Orbital Sciences 

_ 

_ 

- 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

28 PRC 

_ 

- 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

1 

0 

0 

0 

1 United Kingdom 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 
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0 

0 

2255 USSR 

2 

1 

3 

3 

6 

20 

17 

30 

48 

44 

66 

74 

70 

81 

83 

74 

86 

81 

3311 TOTAL 

2 

8 

14 

19 

35 

72 

55 

87 

112 

118 

126 

119 

110 

114 

120 

106 

109 

106 
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TOTAL 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 
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1970 

1971 

1972 

1973 

1974 

256 NASA 

_ 

2 

5 

5 

10 

15 

9 

20 

21 

26 

18 

12 

13 

6 

6 

9 

9 

2 

34 Cooperative 
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- 

- 

- 

- 

2 

0 

2 

2 

0 

2 

3 

2 

0 

5 

1 

0 

5 

29 DOD 


- 

- 

- 

- 

- 

1 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

92 USA 

- 

- 
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- 

- 

1 

1 

0 

1 

4 

6 

3 

4 

4 

3 

3 

2 

4 

39 Foreign 

- 

- 

- 

“ 

** 




“ 


” 

1 

2 

2 

1 

4 

1 

5 

450 TOTAL 

- 

2 

5 

5 

10 

18 

11 

22 

24 

31 

26 

19 

21 

12 

15 

18 

13 

16 
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1981 
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1988 
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1990 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 
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9 
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12 

7 

6 

5 

6 

7 

10 

3 
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5 
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10 

10 

476 
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- 

- 

1 

0 

2 

0 

2 

4 

3 

2 

2 
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7 

5 

35 
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3 
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0 

10 
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- 

- 

- 

- 

- 

1 

1 

0 

1 

0 
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- 
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3 
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- 
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6 
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- 
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- 

- 
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- 
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- 

- 

- 

3 

3 
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14 

20 

9 

7 

13 

12 

15 

12 

14 

5 

3 

8 

7 

8 

449 

1 Orbital Sciences 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

1 

28 PRC 

3 

2 

0 

1 

0 

0 

1 

1 

1 

3 

1 

2 

2 

4 

0 

5 

28 

1 United Kingdom 
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0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 
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1 
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99 
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88 

87 

89 
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98 

97 
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91 
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74 

75 
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129 

120 
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110 
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116 
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TOTAL 

1975 
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1980 
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TOTAL 

256 NASA 

10 

1 

3 

8 

3 

1 

4 

4 

4 

6 

9 

1 

0 

2 

6 

6 

256 

33 Cooperative 

1 

2 

1 

2 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

1 

33 

29 DOD 

1 

2 

1 

1 

2 

2 

2 

0 

1 

1 

2 

3 

1 

4 

1 

1 

29 

92 USA 

4 
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2 

4 

3 

4 

7 

6 

6 

4 

3 

1 

1 

1 

0 

0 

92 

39 Foreign 

3 

2 

7 

5 

1 

0 

0 

2 

1 

1 

0 

0 

1 

0 

0 

0 

39 

449 TOTAL 

19 

15 

14 

20 

9 

7 

13 

12 

15 

12 

14 

5 

3 

8 

7 

8 

449 


B-5 




NASA Launches By Vehicle 


TOTAL 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

7 Atlas 

_ 
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_ 

_ 

2 

3 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

29 Atlas Agena 

- 

- 

- 

- 

2 

4 

0 

5 

2 

9 

6 

1 

0 

0 

0 

0 

0 

0 

9 Atlas E/F 

— 

- 

- 

- 

~ 

— 

- 

- 

- 

— 

- 

- 

- 

— 

- 

— 

~ 

~ 

61 Atlas Centaur 

_ 

- 

- 

- 

- 

- 

1 

1 

1 

4 

4 

3 

3 

0 

3 

4 

3 

1 

155 Delta 

_ 

- 

- 

- 

- 

_ 

1 

4 

7 

8 

12 

7 

10 

7 

5 

7 

5 

7 

5 Juno II 

_ 

1 

2 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 Saturn 1 
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- 

- 

- 

_ 

_ 

- 

3 

3 
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0 

0 

0 

0 

0 

0 

0 

0 

7 Saturn IB 
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- 

- 

_ 

- 

- 

- 

1 

0 

2 

0 

0 

0 

0 

3 

0 

13 Saturn V 
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- 

- 

- 

- 

_ 

- 

- 

- 

_ 

1 

2 

4 

1 

2 

2 

1 

0 

64 Scout 
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- 

- 

- 

2 

1 

2 

6 

4 

1 

2 

4 

2 

2 

5 

5 

1 

6 

37 Shuttle 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 Thor Able 

- 

1 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 Thor Agena 

- 

- 

- 

- 

- 

1 

0 

2 

2 

2 

1 

0 

2 

2 
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0 

0 

0 

21 Thor Delta 
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— 

— 

2 

3 

9 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 Titan II 
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- 

— 

- 

— 

— 

1 

5 

5 

0 

0 

0 

0 

0 

0 

0 

0 

7 Titan Centaur 
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- 

- 

- 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

2 Vanguard 

- 


2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

450 TOTAL 

- 

2 

5 

5 

10 

18 

11 

22 

24 

31 

26 

19 

21 

12 

15 

18 

13 

16 
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TOTAL 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

TOTAL 

7 Atlas 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

29 Atlas Agena 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

29 

9 Atlas E/F 

- 

- 

- 

2 

1 

1 

1 

0 

1 

1 

0 

1 

0 

1 

0 

0 

9 

61 Atlas Centaur 

2 

3 

2 

7 

2 

3 

4 

2 

1 

1 

3 

1 

0 

0 

1 

1 

61 

154 Delta 

12 

9 

9 

10 

3 

3 

5 

7 

7 

4 

0 

1 

2 

1 

1 

0 

154 

5 Juno II 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

6 Saturn 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

7 Saturn IB 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

13 Saturn V 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13 

64 Scout 

2 

2 

1 

1 

3 

0 

1 

0 

1 

1 

2 

1 

1 

4 

0 

1 

64 

37 Shuttle 

- 

- 

- 

- 

- 

- 

2 

3 

4 

5 

9 

1 

0 

2 

5 

6 

37 

4 Thor Able 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

12 Thor Agena 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

21 Thor Delta 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

21 

11 Titan II 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

7 Titan Centaur 

2 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

2 Vanguard 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

449 TOTAL 

19 

15 

14 

20 

9 

7 

13 

12 

15 

12 

14 

5 

3 

8 

7 

8 

449 
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aunch History (Cumulative 



<2 j PRECEDING Pi 

■ICB Hr a INTFNTinNAf iv ri ami 


USSR 

2255 


USA 

935 



OTHER 





Summary of Worldwide Payloads 


TOTAL 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1 Argentina 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 


- 

5 Australia 

- 

- 

- 

- 

- 

— 

- 

— 

— 

- 

1 

0 

0 

1 

0 

0 

0 

0 

3 Brazil 

— 

— 

- 

- 

- 

- 

- 

- 

_ 

_ 

_ 

— 

_ 

— 

— 

— 

- 

— 

9 Canada 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

_ 

_ 

_ 

_ 

_ 

- 

1 

1 

0 

29 China 

- 

— 

- 

— 

- 

— 

- 

— 

— 

— 

_ 

_ 

_ 

1 

1 

0 

0 

0 

44 Cooperative * 

- 

— 

- 

- 

- 

2 

0 

2 

3 

0 

2 

3 

2 

0 

6 

1 

1 

7 

2 Czechoslovakia 

— 

— 

- 

— 

- 

— 

- 

- 

— 

— 

- 

- 

— 

- 

- 

— 

- 

— 

21 France 

- 

— 

— 

— 

— 

- 

- 

- 

1 

1 

2 

0 

0 

2 

1 

1 

0 

0 

10 Germany 

- 

- 

- 

- 

- 

— 

- 

- 

- 

- 

- 

- 

- 

1 

0 

0 

0 

1 

12 India 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

— 

— 

— 

_ 

— 

— 

— 

_ 

_ 

6 Indonesia 

- 

— 

_ 

_ 

- 

— 

- 

— 

_ 

_ 

_ 

_ 

_ 

_ 

— 

_ 

_ 

_ 

37 International Organizations * 

- 

- 

- 

— 

- 

- 

- 

- 

_ 

- 

~ 

1 

1 

1 

1 

3 

0 

0 

2 Isreal 

- 

— 

- 

- 

- 

— 

— 

— 

— 

- 

— 

— 

_ 

_ 

— 

_ 

_ 

— 

1 Italy 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

51 Japan 

— 

- 

- 

- 

- 

- 

- 

— 

— 

- 

- 

— 

- 

1 

2 

1 

0 

1 

2 Mexico 

- 

— 

— 

— 

- 

— 

- 

- 

- 

- 

- 

- 

- 

— 

— 

- 

— 

_ 

1 Pakistan 

- 

— 

— 

— 

- 

— 

— 

— 

— 

- 

_ 

— 

_ 

— 

— 

_ 

_ 

_ 

2660 Soviet Union 

2 

1 

3 

3 

4 

20 

17 

35 

66 

44 

66 

74 

70 

88 

96 

88 

106 

95 

2 Sweden 

— 

- 

- 

- 

' - 

- 

- 

— 

— 

- 

- 

— 

.. 

- 

— 


— 

_ 

16 United Kingdom 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

1 

1 

0 

0 

3 

1102 United States ‘ 

- 

7 

11 

17 

36 

53 

54 

72 

08 

102 

78 

63 

51 

30 

36 

28 

22 

15 

4015 TOTAL 

* Separate Breakdown Follows 

2 

8 

14 

20 

40 

75 71 109 158 147 

INTERNATIONAL ORGANIZATIONS 

149 

141 

125 

126 

144 

123 

130 

122 

TOTAL 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1 As la Sat 

- 

- 

- 

- 

— 

— 

- 

- 

— 

- 

— 

- 

_ 

- 

— 

— 

— 

- 

2 ASCO 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

26 ESA 

— 

— 

— 

— 

- 

— 

- 

- 

— 

— 

— 

1 

1 

0 

0 

3 

0 

0 

1 InMarSat 

- 

— 

— 

- 

- 

- 

- 

- 

- 

- 


_ 

_ 

_ 

_ 

— 

— 

— 

6 NATO 

— 

— 

— 

- 

- 

— 

- 

— 

— 

_ 

_ 

_ 

_ 

1 

1 

0 

0 

0 

1 Pan Am Sat 


- 

- 

- 

- 

_ 

— 

— 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

— 

— 

_ 

37 TOTAL 


“ 

— 

“ 




” 

” 


” 

1 

1 

1 

1 

3 

0 

0 


Summary of Worldwide Payloads 


“Total ‘ 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1964 

1985 

1986 

1987 

1988 

1989 

1990 

TOTAL 

1 Argentina 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

_ 

1 

1 

5 Australia 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

1 

0 

0 

0 

5 

3 Brazil 

- 

- 

- 

- 

- 

- 

- 

_ 

_ 

_ 

1 

1 

0 

0 

0 

1 

3 

9 Canada 

1 

0 

0 

1 

0 

0 

0 

2 

1 

1 

1 

0 

0 

0 

0 

0 

9 

29 China 

3 

2 

0 

1 

0 

0 

3 

1 

1 

3 

1 

3 

1 

3 

0 

5 

29 

46 Cooperative 

2 

2 

2 

2 

0 

0 

1 

0 

2 

0 

0 

0 

0 

1 

0 

5 

46 

2 Czechoslovakia 

- 

— 

- 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

2 

21 France 

5 

0 

1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

1 

1 

2 

21 

10 Germany 

0 

0 

0 

0 

0 

0 

0 

0 

2 

1 

0 

0 

1 

1 

2 

1 

10 

12 India 

1 

0 

0 

0 

1 

1 

3 

1 

2 

0 

0 

0 

0 

2 

0 

1 

12 

6 Indonesia 

- 

1 

1 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

6 

37 International Organizations 

1 

1 

3 

3 

1 

0 

4 

1 

2 

2 

3 

0 

1 

3 

2 

3 

37 

2 Isreal 

— 

- 

- 

— 

— 

- 

_ 

_ 

_ 

_ 

— 

_ 

_ 

1 

0 

1 

2 

1 Italy 

— 

— 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

61 Japan 

2 

1 

4 

4 

2 

2 

3 

1 

3 

3 

2 

3 

3 

2 

4 

7 

51 

2 Mexico 

- 

- 

- 

- 

- 

- 

_ 

- 

_ 

_ 

2 

0 

0 

0 

0 

0 

2 

1 Pakistan 

— 

- 

- 

— 

— 

— 


_ 

_ 

_ 

_ 

— 

_ 

_ 

_ 

1 

1 

2660 Soviet Union 

109 

121 

104 

119 

101 

110 

123 

119 

115 

115 

118 

114 

116 

107 

95 

96 

2660 

2 Sweden 

- 

- 

- 

- 

- 

— 

- 

- 

- 

- 

- 

1 

0 

0 

1 

0 

2 

16 United Kingdom 

0 

0 

0 

0 

1 

0 

1 

0 

0 

2 

0 

0 

0 

0 

1 

5 

16 

1101 United States 

26 

27 

17 

29 

17 

13 

19 

17 

22 

32 

33 

9 

9 

15 

22 

31 

1101 

4016 TOTAL 

150 

155 

133 

160 

123 

126 157 142 151 161 

INTERNATIONAL ORGANIZATIONS 

164 

132 

133 

136 

129 

160 

4016 

TOTAL 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

TOTAL 

1 Asia Sat 

~ 

- 

- 

— 

- 

- 

- 

_ 


_ 

— 

— 

— 

_ 


1 

1 

2 ASCO 

- 

- 

- 

- 

- 

- 

- 


- 

_ 

2 

0 

0 

0 

0 

0 

2 

26 ESA 

1 

0 

2 

2 

1 

0 

4 

0 

2 

2 

1 

0 

1 

2 

2 

1 

26 

1 InMarSat 

— 

- 

- 

- 

- 

— 

- 

_ 


_ 

_ 

- 

_ 

.. 


1 

1 

6 NATO 

0 

1 

1 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

6 

1 PanAmSat 

- 

— 

- 

- 

— 

— 

- 

- 


— 

_ 

_ 

_ 

1 

0 

0 

1 

37 TOTAL 

1 

1 

3 

3 

1 

0 

4 

1 

2 

2 

3 

0 

1 

3 

2 

3 

37 
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Summary of USA Payloads 


U.S. PAYLOADS 

TOTAL 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 

5 AMSAT ---------------1 0 1 

5 AT&T -----1210000000000 

1 ASC ------------------ 

47 COMSAT ------- - 1 1 31 33221 1 

690 DOD - 5 6 12 23 39 44 50 66 71 57 43 32 18 24 14 11 8 

7 GTE ------ ------------ 

8 Hughes ------------------ 

286 NASA - 2 5 5 13 13 8 21 21 27 15 17 15 8 9 10 9 2 

30 NOAA ---------3321 1 1 1 1 1 

1 N. Utah Univ ------------------ 

11 RCA ------------------ 

5 SBS ------------------ 

6 WU -----------------2 

1102 TOTAL - 7 11 17 36 53 54 72 88 102 78 63 51 30 36 28 22 15 

COOPERATIVE PAYLOADS 

TOTAL 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 

5 NASA/Canada -----1001000101000 

2 NASA/DOD ------------------ 

6 NASA/ESA -----------2000000 

6 NASA/France - — — - — — — — 1 00000201 0 

2 France/Germany ---------------- - 1 

5 NASA/Germany ----------- - 1 0 0 1 0 1 

5 NASA/ Italy ------- 1 001 0001001 

2 NASA/Netherlands ---------------- - 1 

2 NASA/NOAA ---------------- - 1 

3 NASA/NRL --------1001001000 

1 NASA/Spain ---------------- - 1 

5 NASA/UK -----1010010001001 

44 TOTAL -----20230232061 1 7 
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Summary of USA Payloads 


U.S. PAYLOADS 


TOTAL 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

TOTAL 

5 AMSAT 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

5 

5 AT&T 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

5 

1 ASC 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

0 

0 

0 

0 

0 

1 

47 COMSAT 

2 

6 

1 

3 

0 

1 

3 

2 

2 

2 

3 

0 

0 

1 

1 

2 

47 

690 DOD 

10 

18 

12 

14 

11 

8 

7 

6 

8 

12 

11 

5 

8 

9 

12 

16 

690 

7 GTE 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

1 

1 

0 

2 

0 

1 

7 

8 Hughes 

- 

- 

- 

- 

- 

- 

- 

- 

2 

3 

2 

0 

0 

0 

0 

1 

8 

285 NASA 

12 

1 

3 

10 

3 

1 

5 

4 

6 

9 

12 

1 

0 

2 

9 

7 

285 

30 NOAA 

1 

1 

1 

1 

1 

2 

2 

0 

2 

2 

0 

1 

1 

1 

0 

0 

30 

1 N. Utah Univ 

— 

- 

- 

- 

- 

- 

— 

— 

— 

— 

1 

0 

0 

0 

0 

0 

1 

11 RCA 

1 

1 

0 

0 

1 

0 

1 

2 

2 

0 

1 

1 

0 

0 

0 

1 

11 

5 SBS 

- 

- 

- 

— 

- 

1 

1 

1 

0 

1 

0 

0 

0 

0 

0 

1 

5 

6 WU 

0 

0 

0 

0 

1 

0 

0 

2 

0 

1 

0 

0 

0 

0 

0 

0 

6 

1101 TOTAL 

26 

27 

17 

29 

17 

13 

19 

17 

22 

32 

33 

9 

9 

15 

22 

31 

1101 







COOPERATIVE PAYLOADS 









TOTAL 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

TOTAL 

5 NASA/Canada 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

2 NASA/DOD 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

- 

- 

- 

2 

2 

6 NASA/ESA 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

6 NASA/France 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

6 

2 France/Germany 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

5 NASA/Germany 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

5 

5 NASA/Italy 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

5 

2 NASA/Netberlanda 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

2 

2 NASA/NO AA 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

3 NASA/NR L 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

1 NASA/Spain 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

5 NASA/UK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

44 TOTAL 

2 

2 

2 

2 

0 

0 

1 

0 

2 

0 

0 

0 

0 

1 

0 

3 

44 
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Soviet Spacecraft Pesianationl >RECEPIN ^ SIAM* 


BURAN (Snowstorm): Reusable orbital space shuttle. 

COSMOS: Designation given to many different activities in space. 

EKRAN (Screen): Geosynchronous comsat for TV services. 

ELEKTRON: Dual satellites to study the radiation belts. 

FOTON: Scientific satellite to continue space materials studies. 

GAMMA: Radiation detection satellite? 

GORIZONT (Horizon): Geosynchronous comsat for international relay. 
GRANAT: Astrophysical orbital observatory. 

INTERCOSMOS: International scientific satellite. 

ISKRA: Amateur radio satellite. 

KRISTALL: Module carrying technical and biomedical instruments to MIR. 
KVANT: MIR space station astrophysics module. 

LUNA: Lunar exploration spacecraft. 

MARS: Spacecraft to explore the planet Mars. 

METEOR: Polar orbiting meteorological satellite. 

MIR (Peace): Advanced manned scientific space station in Earth orbit. 
MOLNIYA (Lightning): Part of the domestic communications satellite system. 
NADEZHDA: Navigation satellite. 


OKEAN: Oceanographic satellite to monitor ice conditions. 

PHOBOS: International project to study Mars and its moon Phobos. 

POLYOT: Maneuverable satellite capable of changing orbits. 

PROGNOZ (Forecast): Scientific interplanetary satellite. 

PROGRESS: Unmanned cargo flight to resupply manned space stations. 
PROTON: Scientific satellite to investigate the nature of Cosmic Rays. 

RADIO: Small radio relay satellite for use by amateurs. 

RADUGA (Rainbow): Geosynchronous comsat for telephone, telegraph, and 
domestic TV. 

RESURS: Earth resources satellite. 

SALYUT: Manned scientific space station in Earth orbit. 

SOYUZ (Union): Manned spacecraft for llight in Earth orbit. 

SPUTNIK: Early series of satellites to develop manned spaceflight. 

VEGA: Two spacecraft international project to study Venus and Halley's Comet. 
VENERA: Spacecraft to explore the planet Venus. 

VOSKHOD: Modified Vostok capsule for two and three Cosmonauts. 

VOSTOK (East): First manned capsule; placed six Cosmonauts in orbit. 

ZOND: Automatic spacecraft development tests. Zond 5 was the first 
spacecraft to make a circumlunar flight and return safely to Earth. 
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Unofficial Tabulation of USSR Payloads 

TOTAL 1957 1958 1959 1 960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 

1 Buran ------------------- 

2120 Cosmos - - - - 12 12 27 52 34 61 64 55 72 81 72 85 74 

19 Ekran ------------------ 

4 Electron -------40000000000 

3 Foton ------------------ 

1 Gamma ------------------- 

22 Gorlzont ------------------- 

1 Granat -------------------- 


23 Intercosmos - -- -- -- -- -- - 2 2 1 322 

3 Iskra ------------------ 

1 Krtstall ------------------ 

2 Kvant ------------------ 

24 Luna — — 3000104501 1 221 1 2 

7 Mars -----1000000002040 

54 Meteor ------------244325 

1 Mir ------------ - ----- 

136 Molnlya --------2233253687 

2 Nadezhda ------------------ 

2 Okean ------------------ 

2 P ho bos ------------ --- --- 

2 Poiyot ------ 1 10000000000 

1 0 Prognoz -------------- - 2 1 0 

47 Progress ------------ - ----- 

4 Proton --------2101000000 

8 Radio ------------------ 

28 Raduga ------------------ 

9 Resurs - ----------- -- ---- 

7 Salyut ----------- - --1 01 2 

66 Soyuz ----------1 251 2023 

12 Sputnik 210342000000000000 

2 vega -- ------- --- -- -- - 

15 Venera --------201 021 01 00 

2 Voskhod ------- 1 1 000000000 

4 VostOk ----- 22 0 0 00 00 0 0 0 0 0 

lOZond — — — — — — — 23003 1 1 0000 

6 No Designation ----- 3 1 00200000000 

2660 TOTAL 2 1 3 3 4 20 17 35 66 44 66 74 70 88 96 88 106 95 
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Unofficial Tabulation of USSR Payloads 


TOTAL 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

TOTAL 

1 Bur an 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

1 

0 

0 

1 

2120 Cosmos 

85 

101 

86 

96 

79 

88 

94 

97 

94 

94 

99 

96 

97 

79 

68 

66 

2120 

19 Ekran 

- 

1 

1 

0 

2 

2 

1 

2 

2 

2 

1 

1 

2 

2 

0 

0 

19 

4 Electron 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

3 Foton 

- 

— 

- 


- 

- 

- 

- 

— 

- 

- 

- 

- 

1 

1 

1 

3 

1 Gamma 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 


1 

1 

22 Gortzont 

- 

— 

- 

1 

2 

1 

0 

2 

2 

2 

1 

2 

1 

2 

3 

3 

22 

1 Granat 

- 

— 

- 

- 

- 

- 

- 

- 

— 

- 

- 

- 

~ 

~ 

1 

0 

1 

23 Intercosmos 

2 

2 

1 

1 

2 

0 

2 

0 

0 

0 

0 

0 

0 

0 

1 

0 

23 

3 Iskra 

- 

- 

- 

~ 

- 

- 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

3 

1 Kri stall 

- 

— 

- 

- 

- 

-- 

- 

- 

- 

- 

~ 

- 


- 

- 

1 

1 

2 Kvanl 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

0 

1 

0 

2 

24 Luna 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

24 

7 Mars 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

54 Meteor 

4 

3 

4 

0 

3 

2 

2 

2 

1 

1 

3 

1 

2 

2 

2 

2 

54 

1 Mir 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

0 

0 

0 

0 

1 

136 Molnlya 

10 

7 

6 

6 

5 

4 

8 

5 

7 

4 

8 

7 

1 

7 

4 

6 

136 

2 Nadezhda 

- 

~ 

— 

— 

- 

— 

- 

— 

— 

— 

- 

— 

— 

— 

1 

1 

2 

2 Okean 

- 

- 

- 

- 

- 

- 

- 

i - 

- 

- 

- 

- 

- 

1 

0 

1 

2 

2 Phobos 

- 

- 

- 

~ 

- 

- 

- 

- 

— 

- 

- 

- 

~ 

2 

0 

0 

2 

2 Polyot 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

10 Prog no z 

1 

1 

1 

1 

0 

1 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

10 

47 Progress 

- 

- 

- 

4 

3 

4 

1 

4 

2 

5 

1 

2 

7 

6 

4 

4 

47 

4 Proton 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

8 Radio 

- 

- 

- 

2 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

28 Raduga 

1 

1 

1 

1 

1 

2 

3 

1 

2 

2 

2 

2 

2 

1 

3 

3 

28 

9 Resura 

- 

- 

- 

~ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5 

4 

9 

7 Salyut 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

7 

66 Soyuz 

4 

3 

3 

5 

4 

6 

3 

3 

2 

3 

2 

2 

3 

3 

1 

3 

66 

12 Sputnik 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

2 Vega 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2 

0 

0 

0 

0 

0 

0 

2 

15 Venera 

2 

0 

0 

2 

0 

0 

2 

0 

2 

0 

0 

0 

0 

0 

0 

0 

15 

2 Voskhod 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 Vostok 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

10 Zond 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

6 No Designation 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

2660 TOTAL 

109 

121 

104 

119 

101 

110 

123 

119 

115 

115 

118 

114 

116 

107 

95 

96 

2660 
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NASA Astronauts 


NAME 

SERVICE 

MISSION 

posthon 

FUGKTTIME 

EVA 

TOTAL 

FUGKTTIME 

NAME 

SERVICE 

MISSION 

POSITION 

FUGHT TIME 

EVA 

TOTAL 

FUGKTTIME 





(HR:MJN:SEC) 

(HR:M1N) 

(HR:MIN:$EC) 





(HR:MiN:SEC) 

(HR:M1N) 

(HRMINSEC) 

Acton, Loren W., PhD 

Civ 

STS-51F 

PS 

190:45:26 


190:45:26 

Brand, Vance D. 

Civ 

Apollo Soyuz CMP 

217:28:23 


763:54:44 

Adamson, James C., Lt. Col. 

USA 

STS-28 

MS 

121:00:09 


121:00:09 



STS-5 

Cdr 

122:14:26 



Akers, Thomas D., Maj. 

USAF 

STS-41 

MS 

98:11:00 


98:11:00 



STS-41 B 

Cdr 

191:15:55 



Aldrln, Edwin E., Jr., Col. 

USAF Ret Gemini 12 

Pll 

68:34:31 

05:37 

289:53:06 



STS-35 

Cdr 

215:06:00 





Apollo 11 

LMP 

195:18:35 

02:15 * 


Brandenstein, Daniel C., Capt USN 

STM 

Pit 

145:08:43 


575:48:12 

Allen, Joseph P. PhD 

Civ 

STS-5 

•MS 

122:14:26 


313:59:22 



STS-51G 

Cdr 

169:38:52 





STS-51A 

MS 

191:44:56 

12:14 




STS-32 

Cdr 

120:06:49 



Al-Saud, Salman 

Civ 

STS-51G 

PS 

169:38:52 


169:38:52 

Bridges, Roy D., Col 

USAF 

STS-51-F 

Pit 

190:45:26 


190:45:26 

Anders, William A., B. Gen. 

USAF 

Apollo 8 

LMP 

147:00:42 


206:00:01 

Brown, Mark F., Lt Col 

USAF 

STS-28 

MS 

121:00:09 


121:00:09 

Armstrong, Neil 

Civ 

Gemini 8 

Cdr 

10:41:26 



Buchli, James F., Col 

USMC 

STS-51C 

MS 

73:33:23 


361:57:06 



Apollo 11 

Cdr 

195:18:35 

02:32 * 




STM1A 

MS 

168:44:51 



Bagian, James P. MD 

Civ 

STS-29 

MS 

119:38:52 


119:38:52 



STS- 29 

MS 

119:38:52 



Baker, Ellen S., MD 

Civ 

STS-34 

MS 

119:39:24 


119:39:24 

Cabana, Robert D., Lt Col. 

USMC 

STS-41 

Pit 

98:11:00 


98:11:00 

Bartoe, John-David F., PhD 

Civ 

STS-51F 

PS 

190:45:26 


190:45:26 

Carpenter, M. Scott, Cdr. 

USN Ret 

Aurora 7 

Cdr 

4:56:05 


4:56:05 

Baudry, Patrick, Lt Col. 

FAF 

STS-51G 

PS 

169:38:52 


169:38:52 

Carr, Gerald P., Col 

USMC Ret 

Skylab 4 

Cdr 

2017:15:32 

15:48 

2017:15:32 

Bean, Alan F., Capt 

USN Ret 

Apollo 12 

LMP 

244:36:25 

07:45 * 

1671:45:29 

Carter, Manley, Cdr. 

USN 

STS-33 

MS 

120:06:49 


120:06:49 



Sky1ab3 

Cdr 

1427:09:04 

02:45 


Casper, John H., Col 

USAF 

STS-36 

Pit 

106:18:23 


106:18:23 

Blaha, John E., Col 

USAF 

STS- 29 

Pit 

119:38:52 


239:45:41 

Cenker, Robert J. 

Civ 

STM1C 

PS 

146:03:51 


146:03:51 



STS- 33 

Pit 

120:06:49 



Ceman, Eugene A, Capt 

USN Ret 

Gemini 9A 

PH 

72:21:00 

02:08 

566:16:32 

Btuford, Gulon S., Col 

USAF 

STM 

MS 

145:08:43 


313:53:34 



Apollo 10 

LMP 

192:03:23 





STS-61A 

MS 

168:44:51 





Apollo 17 

Cdr 

301:51:59 

22:04 


Bobko, Karol J., Col 

USAF 

STM 

Pit 

120:23:42 


386:03:43 

Chang-Diaz, Franklin R., PhD 

Civ 

STM1C 

MS 

146:03:51 


265:43:15 



STM1D 

Cdr 

167:55:23 





STS-34 

MS 

119:39:24 





STS-51J 

Cdr 

97:44:38 



Cleave, Mary L, PhD 

Civ 

STM1B 

MS 

165:04:49 


262:02:20 

Bolden, Charles F., Col 

USMC 

STS61-C 

Pit 

146:03:51 


267:19:56 



STS-30 

MS 

96:56:25 





STS-31 

Pit 

121:16:05 



Coats, Michael L, Capt 

USN 

STS41D 

Pit 

144:56:04 


264:34:56 

Borman, Frank, Col. 

USAF Ret 

Gemini 7 

Cdr 

330:35:31 


477:36:13 



STS-29 

Cdr 

119:38:52 





Apollo 3 

Cdr 

147:00:42 



Collins, Michael, M. Gen 

USAF 

Gemini 10 

Pit 

70:46:39 

01:30 

266:11:1 A 










Apollo 11 

CMP 

195:18:35 








•Lunar Surface EVA 






•Lunar Surface EVA 
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^ASA Astronauts 


NAME 

SERVICE 

MISSION 

POSITION 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 

NAME 

SERVICE 

MISSION 

POSITION 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 





(HR:MJN:SEC) 

(HR:MJN) 

(HR:MIN:SEC) 





(HR:MIN5EC) 

(HR:M1N) 

(HR:M1N5EC) 

Conrad, Charles (Pete), Capt USNRet 

Gemini 5 

Pit 

190:55:14 


1179:28:36 

Fisher, William F., MD 

Civ 

STS-511 

MS 

170:17:42 

11:51 

170:17:42 



Gemini it 

Cdr 

71:17:08 



Fullerton, C. Gordon, Col. 

USAF 

STS-3 

Pit 

192:04:45 


382:50:11 



Apollo 12 

Cdr 

244:36:25 

07:45* 




STS-51F 

Cdr 

190:45:26 





Skylab 2 

Cdr 

672:49:49 

05:51 


Funer, Reinhard, PhD 

Civ 

STS-61A 

PS 

186:44:51 


186:44:51 

Cooper, L. Gordon, Jr., Col. 

USAFRet Faith 7 

Pit 

34:19:49 


226:18:03 

Gardner, Dale A., 

USN 

STS-8 

MS 

145:08:43 


336:53:39 



Gemini 5 

Cdr 

190:55:14 





STS-51A 

MS 

191:44:56 

12:14 


Covey, Richard 0., Col 

USAF 

STS-511 

Pit 

1 70: 17:42 


485:12:53 

Gardner, Guy S., Ll Col. 

USAF 

STS-27 

Pit 

105:05:37 


320:11:37 



STS-26 

Pit 

97:00:11 





STS-35 

Pt! 

215:06:00 





STS-38 

Cdr 

117:55:00 



Gam, E. J. "Jake" 

Civ 

STS-510 

PS 

167:55:23 


167:55:23 

Creighton, John 0., Capt 

USN 

STS-51G 

Pit 

169:38:52 


275:57:15 

Gameau, Marc, PhD 

Civ 

STS-41G 

PS 

197:23:33 


197:23:33 



STS-36 

Cdr 

106:18:23 



Garriott, Owen K., PhD 

Civ 

Skylab 3 

Pit 

1427:09:04 

13:44 

1674:56:28 

Crippen, Robert L, Capt 

USN 

STS-1 

Pit 

54:20:32 


565:48:11 



STS-9 

MS 

247:47:24 





STS-7 

Cdr 

146:23:59 



Gemar, Charles D. 


STS-38 

MS 

117:55:00 


117:55:00 



STS-41C 

Cdr 

167:40:07 



Gibson, Edward G., PhD 

Civ 

Skylab 4 

Pit 

2017:15:32 

15:20 

2017:15:32 



STS-41G 

Cdr 

197:23:33 



Gibson, Robert L, Cdr. 

USN 

STS-41B 

Pit 

191:15:55 


442:25:23 

Culbertson, Frank L 


STS-38 

Pit 

117:55:00 


117:55:00 



STS^IC 

Cdr 

146:03:51 



Cunningham, Walter 

Civ 

Apollo 7 

LMP 

260:09:03 


260:09:03 



STS-27 

Cdr 

105:05:37 



Duke, Charles M., B. Gen. 

USAF 

Apollo 16 

IMP 

265:51:05 

20:14* 

265:51:05 

Glenn, John H., Jr., Col 

USMC Ret Friendship 7 Cdr 

4:5523 


4:5523 

Dunbar, Bonnie J., PhD 

Civ 

STS61A 

MS 

168:44:51 


429:45:28 

Gordon, Richard F., Jr., Capt USN Ret 

Gemini 11 

Pit 

71:17:08 

01:57 

315:53:33 



STS'32 

MS 

261:00:37 





Apollo 12 

CMP 

244:36:25 



Ourrance, Samuel T. 


STS-35 

PS 

215:06:00 


215:06:00 

Grabe, Ronald J., Col 

USAF 

STS-51J 

Pit 

97:44:38 


194:42:09 

Eisele, Donn F., Col. 

USAFRet Apollo 7 

CMP 

260:09:03 


260:09:03 



STS-30 

Pit 

96:56:25 



England, Anthony W., PhD 

Civ 

STS-51F 

MS 

190:45:26 


190:45:26 

Gregory, Frederick D., Col 

USAF 

STS-51B 

Pit 

168:08:46 


288:13:35 

Engle, Joe H., Col 

USAF 

STS-2 

Cdr 

54:13:13 


244:30:55 



STS-33 

Cdr 

120:06:49 





STS-511 

Cdr 

170:17:42 



Griggs, S. David 

Civ 

STS-51D 

MS 

167:55:23 

03:10 

167:55:23 

Evans, Ronaki R., Capt 

USN Ret 

Apollo 17 

CMP 

301:51:59 

01:06 

301:51:59 

Grissom, ViTgil L, It Col. 

USAF 

"liberty Bell pit 

15:37 


5:08:37 

Fabian, John M. Col 

USAF 

STS-7 

MS 

146:23:59 


316:02:51 



Gemini 3 

Cdr 

4:53:00 





STS-51G 

MS 

169:38:52 



Halse, FredW. 

Civ 

Apollo 13 

LMP 

142:54:41 


142:54:41 

Fisher, Anna L, MD 

Civ 

STS-51A 

MS 

191:44:56 


191:44:56 

Hart, Terry J 

Civ 

STS-41C 

MS 

167:40:07 


167:40:07 






•lunar Surface EVA 



** Suborbital Right 
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NASA Astronauts 


NAME 

SERVICE 

MISSION 

posmoN 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 

NAME 

SERVICE 

MISSION 

POSmON 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 





(HR-.MtttSEC) 

(HR-.M1N) 

(HR.WNSEC) 





(HR'MN:SEC| 

(HR:M1N) 

(HR:MIN:SEC 

HartsfieJd, Henry W. 

USAF Ret STS-4 

Pit 

169:09:40 


482:50:35 

lousma, Jack R., Col 

USMC 

Sltyfab 3 

Pit 

1427:09:04 

10:59 

1619:13:49 



STS-4 ID 

Cdr 

144:56:04 





STS-3 

Cdr 

192:04:45 





STS61A 

Cdr 

168:44:51 



Lovell, James A, Jr., Capt 

USN Ret 

Gemini 7 

Pit 

330:35:31 


715:05:25 

Hauck, Frederick H., Capt 

USN 

STS-7 

Pit 

146:23:59 


435:09:06 



Gemini 12 

Cdr 

94:34:31 





STS-51A 

Cdr 

191:44:56 





Apollo 8 

CMP 

147:00:42 





STS- 26 

Cdr 

97:00:11 





Apollo 13 

Cdr 

142:54:41 



Hawley, Stover A., PhD 

Civ 

STS-4 ID 

MS 

144:56:04 


412:16:00 

Low, G. David 

Civ 

STS-32 

MS 

261:00:37 


261:00:37 



STS-61C 

MS 

146:03:51 



Lucid, Shannon W., PhD 

Civ 

STS-51G 

MS 

169:38:52 


289:18:16 



STS-31 

MS 

121:16:05 





STS- 34 

MS 

119:39:24 



Henize, Kart G., PhD 

Civ 

STS-51F 

MS 

190:45:26 


190:45:26 

Mattingly, Thomas K., Capt 

USN 

Apollo 16 

CMP 

265:51:05 

01:24 

508:34:08 

Hllmers, David C., Lt Col. 

USMC 

STS-51J 

MS 

97:44:38 


301:03:11 



STS-4 

Cdr 

169:09:40 





STS- 26 

MS 

97:00:11 





STS-51C 

Cdr 

73:33:23 





STS-36 

MS 

106:18:23 



McAuliffe, S. Christa 

Civ 

STS-51L 

PS 

N/A 


N/A 

Hoffman, Jeffery A, PhD 

Civ 

STS-5 ID 

MS 

167:55:23 

03:10 

383:01:23 

McBride, Jon A, Cdr 

USN 

STS-41G 

Pit 

197:23:33 


197:23:33 



STS-35 

MS 

215:06:00 



McCandless, Bruce, Capt 

USN 

STS-41B 

MS 

121:16:05 

11:37 

121:16:05 

Irwin, Jamas B., Col 

USAFRet Apollo 15 

LMP 

295:11:53 

18:35 

295:11:53 

McCulley, Michael, Cdr 

USN 

STS-34 

Pit 

119:39:24 


119:39:24 

Ivins, Marsha S. 

Ctv 

STS-32 

MS 

261:00:37 


261:00:37 

McDrvitt, James A, B. Gen 

USAF Ret 

Gemini 4 

Cdr 

97:56:11 


338:57:05 

Jarvis, Gregory B 

Civ 

STS-51L 

PS 

N/A 


N/A 



Apollo 9 

Cdr 

241:00:54 



Kenirin, Joseph P., Capt 

USN Ret 

Skylab 2 

Pit 

672:49:49 

03:30 

672:49:49 

McNair, Ronald E., PhD 

Civ 

STS-tIB 

MS 

191:15:55 


191:15:55 

Lee, Mark C. Maj 

USAF 

STS-30 

MS 

96:56:25 


96:56:25 



STS-51L 

MS 

N/A 



Leetsma, David C., Cdr 

USN 

STS-41G 

MS 

197:23:33 

03:29 

318:23:42 

Meade, Cart J. 


STS-38 

MS 

117:55:00 


117:55:00 



STS28 

MS 

121:00:09 


121:00:09 

Melnick, Bruce E., Cdr 

USCG 

STS41 

MS 

98:11:00 


98:11:00 

Lenoir, William B., PhD 

Civ 

STS-5 

MS 

122:14:26 


122:14:26 

Merbold, Ulf, PhD 

Civ 

STS-9 

PS 

247:47:24 


247:47:24 

Uchtenberg, Bryon K., PhD 

Civ 

STS9 

PS 

247:47:24 


247:47:24 

Messerschmkl, Ernest, PhD 

Civ 

STS-61A 

PS 

168:44:51 


168:44:5 

Und, Don Leslie, PhD 

Civ 

S7S51B 

MS 

168:08:46 


168:08:46 

Mitchell, Edger D., Capt 

USN Ret 

Apollo 14 

LMP 

216:01:57 

09:23 

216:01:5 

Lounge, John M. 

Civ 

STS-5 11 

MS 

170:17:42 


482:23:53 

Mullane, Richard M„ Col 

USAF 

STS-41D 

MS 

144:56:04 


356:20:04 



STS-26 

MS 

97:00:11 





STS-27 

MS 

105:05:37 





STS-35 

MS 

215:06:00 





STS-36 

MS 

106:18:23 








‘Lunar Surface EVA 






•Lunar Surface EVA 
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slASA Astronauts 


TOTAL 


NAME 

SERVICE 

MtSStON 

POSITION 

FLIGHT TIME 

EVA 

FUGHT TIME 





(HR:M1N5EC) 

(HR:MtN) (HR:MJN:SEC) 

Musgrave, F. Story, MD, PhD Ctv 

STS* 

MS 

120:23:42 

03:54 

431:15:57 



STS-51F 

MS 

190:45:26 





STS-33 

MS 

120:06:49 



Nagel, Steven R., Col. 

USAF 

STS-51G 

MS 

169:38:52 


338:23:43 



STS-61A 

Pit 

168:44:51 



Nelson, 0111 

Civ 

STS* 1C 

PS 

146:03:51 


14603:51 

Nelson, George D., PhD 

Civ 

STS-41 C 

MS 

167:40:07 

10:06 

410:44:09 



STS* 1C 

MS 

146:03:51 





STS-26 

MS 

97:00:11 



Neri Vela, Rodolpho, PhD 

Civ 

STS* IB 

PS 

165:04:49 


16504:49 

O'Connor, Bryan 0, Col 

USMC 

STS* IB 

Pit 

165:04:49 


165:04:49 

Octets, Wubbo J., PhD 

CW 

STS*U 

PS 

168:44:51 


168:44:51 

Onizuka, Ellison S., LL Col 

USAF 

STS-51C 

MS 

73:33:23 


73:33:23 



STS-51L 

MS 

N/A 



Overmyer, Robert F., Col 

USMC 

STS-5 

Pit 

122:14:26 


290:23:12 



STS*1B 

Cdr 

168:08:46 



Palles, William A, Maj 

USAF 

STS-51J 

PS 

97:44:38 


97:44:38 

Parise, Ronald A. 


STS-35 

PS 

215:06:00 


215:06:00 

Parker, Robert A., PhD 

Civ 

STS* 

MS 

247:47:24 


462:53:24 



STS-35 

MS 

215:06:00 



Payton, Gary E, Maj 

USAF 

STS-5 1C 

PS 

73:33:23 


73:33:23 

Peterson, Donaki H. 

USAF Ret STS* 

MS 

120:23:42 

03:54 

120:23:42 

Pogue, William R., Col. 

USAF Ret Skyiab4 

Pit 

2017:15:32 

13:34 

2017:15:32 

Resnlk, Judith A, PhD 

Civ 

STS-41 D 

MS 

144:56:04 


144:56:04 



STS51L 

MS 

N/A 



Richards, Richard N., Cdr 

USN 

STS-28 

Pit 

121:00:09 


219:11:09 



STS-41 

Cdr 

98:11.00 



Ride, Salty K, PhD 

Ctv 

STS-7 

MS 

146:23:59 


343:47:32 



STS-41 G 

MS 

197:23:33 




‘Lunar Surface EVA 


NAME 

SERVICE 

MISSION 

posmoN 

FUGHT TIME 

EVA 

TOTAL 
FUGHT TIME 





(HR:M1NSEC) 

(HR:MIN) 

(HRiMJMSEC) 

Roosa, Stuart A, Col 

USAF Ret Apollo 14 

CMP 

216:10:57 


216:10:57 

Ross, Jerry L., Lt Col 

USAF 

STS-61B 

MS 

165:04:49 

12:20 

270:10:26 



STS-27 

MS 

105:05:37 



Schlna, Walter M., Jr, Capt 

USN Ret 

Sigma 7 

Pit 

9:13:11 


295:13:38 



Gemini 6A 

Cdr 

25:51:24 





Apollo 7 

Cdr 

260:09:03 



Schmitt, Harrison ft, PhD 

Civ 

Apollo 17 

LMP 

301:51:59 

22:04 * 

301:51:59 

Schweickart, Russell 

Civ 

Apollo 9 

LMP 

241:00:54 

01:07 

241:00:54 

Scobee, Francis R. (Dick) 

USAF Ret STS-4tC 

Pit 

167:40:07 


167:40:07 



STS-51L 

Cdr 

N/A 



Scott, David R, Col 

USAF Ret Gemini 8 

Pit 

10:41:26 


546:54:13 



Apollo 9 

CMP 

241:00:54 

01:01 




Apollo 15 

Cdr 

295:11:53 

19:08 ‘ 


ScuUy-Power, Paul D. 

Ctv 

STS41G 

PS 

197:23:33 


197:23:33 

Seddon, M. Rhea, MD 

Ctv 

STS-51D 

MS 

167:55:23 


167:55:23 

Shaw, Brewster H, Col 

USAF 

STS* 

Pit 

247:47:24 


533:52:22 



STS61B 

Cdr 

165:04:49 





STS-28 

Cdr 

121:00:09 



Shepard, Alan B., Jr.. R. Adm USN Ret 

"Freedom 7 Pit 

15:22 


216:17:19 



Apollo 14 

Cdr 

216:01:57 

09:23 * 


Shepherd, William M, Capt 

USN 

STS-27 

MS 

105:05:37 


203:16:37 



STS-41 

MS 

98:11:00 



Shriver, Loren J, Col 

USAF 

STS-51C 

Pit 

73:33:23 


194:49:28 



STS-31 

Cdr 

121:16:05 



Slayton, Donald K, Maj 

USAF Ret Apollo Soyuz CMP 

217:28:23 


217:28:23 

Smith, Michael J, Cdr 

USN 

STS-51L 

Pit 

N/A 


N/A 

Spring, Sherwood C., LL Col USA 

STS* IB 

MS 

165:04:49 

12:20 

165:04:49 

Springer, Robert C., Col 

USMC 

STS29 

MS 

119:38:52 


237:33:52 



STS-3B 

MS 

117:55:00 




* 'Suborbital Right ‘Lunar Surface EVA 
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NASA Astronauts 


NAME 

SERVICE 

MISSION 

posmoN 

FUG NT TIME 

EVA 

TOTAL 
FUGNT TIME 

NAME 

SERVICE 

MISSION 

POSITION 

FUGNT TIME 

EVA 

TOTAL 
FUGNT TIM! 





(HS;MlNrSEC) 

(HR:M1N) 

(HflMNSEC) 





(HRSSH31E) 

(HR-.MIN) 

(HRMNSEC 

Stafford, Thomas P„ Lt Gen 

USAFRet 

Gemini 6A 

Pit 

25:51:24 


507:44:10 

White, Edward H., LL Col 

USAF 

Gemini 4 

Pit 

97:56:11 

00:23 

97:56:1 



Gemini 9A 

Cdr 

72:21:00 



Williams, Donald £., Capt 

USN 

STS-51D 

Pit 

167:55:23 


287:34:4 



Apollo 10 

Cdr 

192:03:23 





STS-34 

Cdr 

119:3924 





Apollo Soyuz Cdr 

217:28:23 



warden, Alfred M„ Cd 

USAFRet 

Apollo 15 

CMP 

295:11:53 

00:39 

295:11:5. 

Stewart, Robert L, Col 

USA 

STS-41B 

MS 

191:15:55 

11:37 

289:00:33 

Young, John W., Capt 

USN Ret 

Gemini 3 

Pit 

4:5300 


835:41 :X 



STS-5U 

MS 

97:44:38 





Gemini 10 

Cdr 

70:46:39 



Sullivan, Kathryn D., PhD 

Civ 

STS-41G 

MS 

- 197:23:33 

03:29 

318:39:38 



Apollo 10 

CMP 

192:03:23 





STS-31 

MS 

121:16:05 





Apollo 16 

Cdr 

265:5105 

20:14 * 


Swigert, John L, Jr. 

Civ 

Apollo 13 

CMP 

142:54:41 


142:54:41 



STS-1 

Cdr 

54:20:32 



Thagard, Norman L, MD 

Civ 

STS-7 

MS 

146:23:59 


411:30:16 



STS-9 

Cdr 

247:47:24 





STS-51B 

MS 

168:08:46 












STS-30 

MS 

96:56:25 










Thornton, Kathryn 

Civ 

STS-33 

MS 

120:06:49 


120:06:49 








Thornton, William E., MD 

Civ 

STS-8 

MS 

145:08:43 


313:17:29 










STS-51B 

MS 

168:08:46 










Thuot, Pierre J. p Lt Cdr 

USG 

STS-36 

MS 

106:18:23 


106:18:23 








Truly, Richard K, Capl 

USN 

STS-2 

Pit 

54:13:13 


199:21:56 










STS-8 

Cdr 

145:08:43 










van den Berg, Lodewijk, PhD Civ 

STS-51B 

PS 

168:08:46 


168:08:46 








van Hoften, James D., PhD 

Civ 

STS-41C 

MS 

167:40:07 

10:06 

377:57:49 










STS-511 

MS 

170:17:42 

11:51 









Walker, Charles D. 

Civ 

STS-410 

PS 

144:56:04 


477:56:16 










STS-51D 

PS 

167:55:23 












STS-61B 

PS 

165:04:49 










Walker, David M., Capt 

USN 

STS-51A 

Pit 

191:44:56 


288:42:27 










STS-30 

Cdr 

96:56:25 










Wang, Taylor G., PhD 

Civ 

STS-51B 

PS 

168:08:46 


168:08:48 








Weitz, Paul J„ Capt 

USN Ret 

Sfcy1ab2 

Pit 

672:49:49 

01:44 

733:13:31 










STS-6 

Cdr 

120:23:42 










Wetherbee, James, Cdr 

USN 

STS-32 

Pit 

261:00:37 


261:00:37 




















•Lunar Surface EVA 
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Shuttle Approach And Landing Tests 



DESCRIPTION OF FLIGHT 


ee Flight 5 I Oct 


Unmanned inert Orbiter (Enterprise) mated to Shuttle Carrier Aircraft (SCA) to evaluate lew speed 
performance and handling qualities of Orbiter/SCA combination. SCA Crew: Fitzhugh L. Fulton# Jr., 

Thcmas C. McMurtrv, Vic Horton, and Skip Guidry. Fliaht Time: 2 hours 10 minutes. 


Unmanned inert Orbiter (Enterprise) mated to SCA to demonstrate flutter free enve lope . SCA Crew: 

Fitzhugh L. Fulton, Jr., Thcmas C. McMurtrv, Vic Horton, and Skip Guidry. Flight Time: 3 hours 15 minutes. 




Unmanned inert Orbiter (Enterprise) mated to SCA to evaluate configuration variables. SCA Crew: 

Fitzhugh L. Fulton, Jr., Thcmas C. McMurtrv, Vic Horton, and Skip Guidry, Flight Time: 2 hours 11 minutes 


Unmanned inert Orbiter (Enterprise) mated to SCA to evaluate maneuver performance and procedures. SCA 
Crew: Fitzhugh L. Fulton, Jr., A. J. Roy, Vic Horton, and Skip Guidry. Flight Time: 1 hour 40 minutes 


First manned captive active flight with Fred W. Haise, Jr. and C. Gordon Fullerton, Jr. Manned active 
Orbiter (Enterprise) mated to SCA for initial performance checks of Orbiter Flight Control System. SCA 
Crew: Fitzhugh L. Fulton, Jr., Thcmas C. McMurtry, Vic Horton, and Skip Guidry. Flight Time: 56 minutes 


Manned captive active flight with Joe H. Engle and Richard H. Truly. Manned active Orbiter (Enterprise) 
mated to SCA to verify conditions in preparation for free flight. SCA Crew: Fitzhugh L. Fulton, Jr. and 

Thcmas C. McMurtry. Flight Time: 1 hour 3 minutes. 


First manned free flight with Fred W. Haise, Jr. and C. Gordon Fullerton, Jr. Manned Orbiter (Enterprise) 
with tailcone on, released frem SCA to verify handling qualities of Orbiter. SCA Crew: Fitzhugh L. 
Fulton, Jr. and Thcmas C. McMurtry. Flight Time: 53 minutes 51 seconds. 


Manned free flight with Joe H. Engle and Richard H. Truly. Manned Orbiter (Enterprise) released from 
SCA to verify characteristics of Orbiter. SCA Crew: Fitzhugh L. Fulton, Jr. and Thcmas C. McMurtry. 
Flight Time: 54 minutes 55 seconds. 


Manned free flight with Fred W. Haise, Jr. and C. Gordon Fullerton. Manned Orbiter (Enterprise) released 
frcm SCA to evaluate Orbiter handling characteristics. SCA Crew: Fitzhugh L. Fulton, Jr. and Thcmas C. 

McMurtry. Flight Time: 51 minutes 12 seconds. 


Manned free flight with Joe H. Engle and Richard H. Truly. Manned Orbiter (Enterprise) with tailcone off 
and three simulated engine bells installed released from SCA to evaluate Orbiter handling characteristics 
SCA Crew: Fitzhugh L. Fulton, Jr. and Thcmas C. McMurtry. Flight Time: 1 hour 1 minutes 48 seconds. 


Manned free flight with Fred W. Haise, Jr. and C. Gordon Fullerton. Manned Orbiter (Enterprise) with 
tailcone off released frero SCA to evaluate performance of landing gear on paved runway. SCA Crew: 

Fitzhugh L. Fulton, Jr. and Thcmas C. McMurtrv. Fliaht Time; 54 minutes 42 seconds. 
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Summary of United States Manned Space Flight 


MISSION 

CREW MEMBERS 

MISSION 

DURATION 

CREW HOURS 

MISSION 

CREW MEMBERS 

MISSION 

DURATION 

CREW HOURS 



(HR:M1N:SEC) 

(HR:MiN:SEC) 



(HRtMINSEC) 

(HR:MIN:SECT 

MERCURY REDSTONE (Suborbital) 



APOLLO SATURN 1 



’Freedom 7 

Shepard 

15:22 

15:22:00 

Apollo 7 

Schirra, Eisele, Cunningham 

260:09:03 

780:27:09 

’Liberty Bell 7 

Grissom 

15:37 

15:37:00 





Total Rights -2 


30:59 

30:59 

APOLLO SATURN V 



MERCURY ATLAS (Orbital) 



Apollo 8 

Borman, Lovell, Anders 

147:00:42 

441:02:06 





Apollo 9 

McDivitt, ScoU, Schweickart 

241:00:54 

723:02:42 

Friendship 7 

Glenn 

4:5523 

4:5523 

Apollo 10 

Stafford, Young, Ceman 

192:03:23 

576:10:09 

Aurora 7 

Carpenter 

4:56:05 

4:56:05 

Apollo 11 

Armstrong, Collins, Atdrfn 

195:18:35 

585:55:45 

Sigma 7 

Schlrra 

9:13:11 

295:13:38 

Apollo 12 

Conrad, Gordon, Bean 

244:36:25 

733:49:15 

Faith 7 

Cooper 

34:19:49 

226:18:03 

Apollo 13 

Lovell, Swigert, Haise 

142:54:41 

428:44:03 

Total Rights - 4 


53:24:28 

53:24:28 

Apollo 14 

Shepard, Roosa, Mitchell 

216:01:57 

648:05:51 





Apollo 15 

Scott, Worden, Irwin 

295:11:53 

885:35:39 

TOTAL MERCURY FUGHTS- 6 

53:55:27 

53:5527 

Apollo 16 

Young, Mattingly, Duke 

265:51:05 

797:33:15 





Apollo 17 

Ceman, Evans, Schmitt 

301:51:59 

905:35:57 

GEMINI TITAN 




Total Rights • 

10 

2241:51:34 

7506:01:51 

Gemini 3 

Grissom, Young 

4:53:00 

9:46:00 

TOTAL APOLLO 

-11 

250200:37 

750601:51 

Gemini 4 

McDMtt, White 

97:56:11 

195:52:22 





Gemini 5 

Cooper, Conrad 

190:55:14 

381:50:28 

SKYLAB SATURN IB 



Gemini 6A 

Schirra, Stafford 

25:51:24 

51:42:48 





Gemini 7 

Borman, Lovell 

330:35:31 

661:11:02 

Skylab 2 

Conrad, Kerwin, Weitz 

672:49:49 

2018:29:27 

Gemini 8 

Armstrong, Scott 

10:41:26 

21:22:52 

Skytab 3 

Bean, Garriott, Lousma 

142709:04 

4281 :27:12 

Gemini 9A 

Stafford, Ceman 

72:21:00 

144:42:00 

Skylab 4 

Carr, E. Gibson, Pogue 

2017:15:32 

6051:46:36 

Gemini 10 

Young, Collins 

70:46:39 

141:33:18 





Gemini 11 

Conrad, Gordon 

71:17:08 

142:34:16 

TOTAL SKYLAB FLIGHTS -3 

4117:14:25 

12351:43:15 

Gemini 12 

Lovell, Aid rin 

94:34:31 

189:09:02 









APOLLO SATURN IB 



TOTAL GEMINI FLIGHTS- 10 

969:52:04 

1939:44:08 





1 




ASTP 

Stafford, Brand, Slayton 

217:28:23 

652:25:09 
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Summary of United States Manned Space Flight 



CREWMEMBERS 

MISSION 

DURATION 

CREW HOURS 

MISSION 

CREWMEMBERS 

MISSION 

DURATION 

CREW HOURS 




(HR:M1N:SEC) 


(HR:M1N:SEC) 


STS-1 • Columbia 

Young, Crtppen 

54:20:32 

108:41:04 

STS-61A • Challenger Hartsfleld, Nagel, Buchli, Bluford, Dunbar, 

168:44:51 

1349:58:48 

STS-2 - Columbia 

Engle, Truly 

54:13:13 

108:2626 


Furrer, Messerschmid, Ockels 



STS-3 • Columbia 

Lousma, Fullerton 

192:04:45 

384:09:30 

STS-61B • Atlantis 

Shaw, O'Connor, Cleave, Spring, Ross, 

165:04:49 

1155:33:43 

STS-4 - Columbia 

Mattingly, Hartsfleld 

169:09:40 

338:19:20 


Neri Vela, C. Walker 



STS-5 - Columbia 

Brand, Overmyer, Allen, Lenoir 

122:14:26 

488:57:44 

STS-61C - Columbia 

R. Gibson, Bolden, Chang-Diaz, Hawley, 

146:03:51 

1022 26:57 

STM • Challenger 

Weffc, Bobko, Peterson, Musgrave 

120:23:42 

481:34:48 


G. Nelson, Cenker, B. Nelson 



STS-7 • Challenger 

Crtppen, Hauch, Ride, Fabian, Thagard 

146:23:59 

731:59:55 

STS-51L - Challenger Scobee, Smith, Resnik, Onizuka, McNair, 

m 

N/A 

STS-fl • Challenger 

Truly, Brandensteln, D. Gardner, Blutord, 

145:08:43 

725:43:35 


Jarvis, McAuliffe 




W. Thom ton 



STS-26 ■ Discovery 

Hauck, Covey, Lounge, Hilmers, G. Nelson 

97:00:11 

485:00:55 

STM • Columbia 

Young, Shaw, Garrtott, Parker, 

247:47:24 

1466:44:24 

STS-27- Atlantis 

R. Gibson, Gardner, Mullane, Ross, Shepherd 

105:05:37 

525:28:05 


UcDtenberg, Merbold 



STS-29 - Discovery 

Coats, Blaha, Bagian, Buchi, Springer 

119:38:52 

598:14:20 

STS-41 B- Challenger 

Brand, Gibson, McCandless, McNair, 

191:15:55 

956:19:35 

STS-30- Atlantis 

Walker, Grebe, Thagard, Cleave, Lee 

96:56:25 

484:47:35 


Stewart 



STMS -Columbia 

Shaw, Richards, Leetsma, Adamson, Brown 

121:00:09 

605:00:45 

STS-41 C ■ Challenger Crtppen, Scobee, van Hoften, G. Nelson, Hart 

t67:4027 

838:20:35 

STS-M-AUami, 

Williams, McCully, Baker, Chang-Diaz, Lucid 

119:39:24 

598:17:00 

STS-41 D- Discovery 

Hartsfleld, Coats, Resnlk, Hawley, Mullane, 

144:56:04 

869:36:24 

STS-33- Discovery 

Gregory, Blaha, Musgrave, K. Thornton, Carter 

120:06:49 

600:34:05 


C. Walker 



STS-32- Columbia 

Brandensteln, Wetherbee, Dunbar, Ivins, Low 

261:00:37 

1305 23:05 

STS-41 G • Challenger Crtppen, McBride, Ride, Sullivan, Leetsma, 

197:23:33 

1381:44:51 

STS-36- Atlantis 

Creighton, Casper, Hilmers, Mullane, Thuot 

106:18:23 

531:31:55 


Gameau, Sculty-Power 



STS-31 - Discovery 

Shriver, Bolden, McCartdless, Hawley, Sullivan 

121:16:05 

606:20:25 

STM1A ■ Olscovery 

Hauck, D. Walker, Gardner, A. Fisher, Allen 

191:44:56 

958:44:40 

STS-41- Discovery 

Richards, Cabana, Melnick, Shepard, Akers 

98:11:00 

490:45:00 

STS-51C- Olscovery 

Mattingly, Shriver, Qnlzuka, Buchll, Payton 

73:33:23 

367:46:55 

STS-36 - Atlantis 

Covey, Springer, Meade, Culbertson, Gemar 

117:55:00 

589:35:00 

STS-510 - Discovery 

Bobko, Williams, Seddon, Hoffman, Griggs, 

167:55:23 

117527:41 

STS-35 • Columbia 

Brand, Lounge, Hoffman, Parker, 

215:0620 

1290 26:00 


C. Walker, Gam 




G. Gardner, Parise, Durrance 



STS-5 1 B - Challenger Overmyer, Gregory, Und, Thagard, 

168:08:46 

1177 .'01:22 






W. Thornton, van den Berg, Wang 



TOTAL SHUTTLE FLIGHTS -38 

5363 57:12 

28681:54:13 

STS-51G - Discovery 

Brandensteln, Creighton, Lucid, Fabian, 

169:38:52 

118722:04 






Nagel, Baudry, AFSaud 







STS-51F- Challenger Fullerton, Bridges, Musgrave, England, 

190:45:26 

1335:18:02 






Henke, Acton, Bartoe 







STS-511 * Discovery 

Engle, Covey, van Hoften, Lounge, W. Fisher 

170:17:42 

851:28:30 





STS-51J- Atlantis 

Bobto, Grabe, Hilmers, Stewart, Pailes 

97:44:38 

488:53:10 
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Summary Of Shuttle Payloads And Experiments 


FLIGHT 

LAUNCH DATE 

LANDING DATE 

chew 


PAYLOADS AND EXPERIMENTS 

STS -2 

Apr 12, 1981 

Apr 14, 1981 

Cdr: 

John W. Young 

Developnent Flight Instrumentation (DFI) 

(Cnlunbia) 

(KSC) 

(DFRF) 

Pit: 

Robert L. Crippen 

Passive Optical Sample Assembly (BDSA) 

Mission EXjration: 54 hrs 20 

min 32 sec 



Aerodynamic Coefficient Identification Package (ACIP) 

STS-2 

Nov 12, 1981 

Nov 14, 1981 

Cdr: 

Joe Henry Engle 

OSTA-1 

(Columbia) 

(KSC) 

(DFRF) 

Pit: 

Richard H. Truly 

Developnent Flight Instrumentation (DFI) 
Induced Enviroonent Containment Monitor (IECM) 

Mission Dui 

*ation: 54 hrs 1.3 

min 13 sec 



Aerodyn^nic Coefficient Identification Package (ACIP) 

OEX Tile Gap Heating Effects 
OEX Catalytic Surface Effects 

OEX Dynamic, Acoustic, and Thermal Environment (DATE) Experiment 

STS- 3 

Mar 22, 1982 

Mar 30, 1982 

Cdr: 

Jack R. Lousrva 

OSS-1 

(Columbia) 

(KSC) 

(White Sands) 

Pit: 

Charles G. Fullerton 

Monodisperse Latex Reactor (MIR) Experiment 
Electrophoresis Equip. Verification Test (EEVT) 

Mission Oration: L92 h v :s 4 mi.i 45 sec 



Tile Gap Heating Effects Experiment 


Catalytic Surface Effects Experiment 

Dynamic# Acoustic, and Thermal Environment (DATE) Experiment 
Development Flight Instrumentation (DFI) 

Induced Environment Containment Monitor ( IECM) 

Aerodynamic Coefficient Identification Package (ACIP) 

Get-Away Special (GAS) Test Canister 

Student Experiment - Insects in Flight Motion Study 






iummary Of Shuttle Payloads And Experiments 


FLIGHT 

LAUNCH DATE 

LANDING DATE 

CHEW 


PAYLOADS AND EXPERIMENTS 

STS -4 

Jun 27, 1982 

Jul 4, 

1982 

Cdr: 

Thcmas K. Mattingly II 

DOD Payload - 82-1 

(Colimbia) 

(KSC) 

(DFRF) 


Pit: 

Henry W. Hartsfield, Jr. 

Monodisperse Latex Reactor (MIR) Experiment - NASA 
Continuous Flew Electrophoresis System (CFES - NASA 

Mission 

Duration: 169 

hrs 09 

min 40 

sec 


Tile Gap Heating Effects Experiment - NASA 

Catalytic Surface Effects Experiment - NASA 

Dynamic, Acoustic, and Thermal Environment (DATE) Exp - NASA 

Development Flight Instrumentation (DFI) - NASA 

Induced Environment Containment Monitor (IECM) - NASA 







Aerodynamic Coefficient Identification Package (ACIP) - NASA 
Get-Away Special - Utah State University 
Student Experiments: 







Effects of Diet/Exercise/Zero Gravity on Lipoprotein Profiles 
Effects of Space Travel on Trivalent Chrcminura in the Body 


Deployed: 

SBS-C - Satellite Business Systems 
Telesat-E -Telesat Canada, Ltd. 

Tile Gap Beating Effects Experiment - NASA 

Catalytic Surface Effects Experiment - NASA 

Dynamic, Acoustic, and Thermal Enviroment (DATE) Exp - NASA 

Atmospheric Luminosities Investigation (Glow Experiment) - NASA 

Development Flight Instrumentation (DFI) - NASA 

Aerodynamic Coefficient Identification Package (ACIP) - NASA 

Get-Away Special - ERNO, West Germany 

Student Experiments: 

Formation of Crystals in Weightlessness 
Growth of Pori f era in Zero-Gravity 
Convection in Zero-Gravity 


STS -5 
(Columbia) 


Nov U, 1982 
(KSC) 


NOV 16, 
(DFRF) 


Mission Duration: 122 hrs 14 min 26 sec 


Cdr: Vance DeVoe Brand 
Pit: Robert F. Overmyer 
MS: Josef* P. Allen 

MS: William B. Lenoir 
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Summary Of Shuttle Payloads And Experiments 


FLIOTT LAUNCH DftTE LANDING EATS CREW 


PAYIGADS AND EXPERIMENTS 


STS-6 Apr 4, 1983 Apr 9, 1 983 

(Challenger) (KSC) (DFRP) 

Mission Duration: 120 hrs 23 min 42 sec 

Nighttime/Daytime Optical Survey of Lightning (NCSL) - NASA 
Aerodynanic Coefficient Identification Package (ACIP) - NASA 
Get-Away Specials: 

G-005 - Asahi Shimban, Japan 
G-049 - USAF Academy 

G-381 - Park Seed Company, South Carolina 


Cdr: Paul J. Ufeitz 
Pit: Karol 3, Bobko 
MS: Donald H. Peterson 

MS: Story Musgrave 


Deployed: 

TERS-A/IUS - SpacecanAJSAF 
Continuous Flow Electrophoresis System (CFES) 
Mcnodisperse Latex Reactor (MLR) - NASA 


STS- 7 

Jun 18, 1983 

Jun 24, 1983 

Odr: 

Robert L. Crippen 

(Challenger) 

(KSC) 

(DFRF) 

Pit: 

Frederick H. Hauck 




MS: 

John M. Fabian 

Mission Duration: 146 hrs 

23 min 59 sec 

MS: 

Sally K. Ride 




MS: 

Norman E. Thagard 


Deployed: 

Telesat-F (AN IK C-2J/PAM-D - Telesat, Canada 
Pa lapa-Bl/PAM-D - Perumtel, Indonesia 
Shuttle Pallet Satellite (SPAS-01) - MBB, Germany 
0STA-2 - NASA 

Continuous Flow Elect rophooa.s is System (CFES) - NASA 
Monodisperse Latex Reactor (MIR) - NASA 
Get-Away Specials: 

G-002 - Kayser Threde, Vfest Germany 
G-009 - Purdue University 
G-012 - RCA/Camden New Jersey Schools 
G-033 - California Institute of Technology 
G-088 - Edsyn, Inc. 

G-305 - USAF/hFL 
G-345 - GSFC/NRL 
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Summary Of Shuttle Payloads And Experiments 


FLIGHT 

LAUNCH DATE 

LANDIK3 CATE 

CREW 


PAYICADS AND EXPERIMENTS 

STS-8 

Aug 30, 1983 

Sep 5, 1983 

Cdr: 

Richard H. Truly 

Deployed: 

(Challenger) 

(KSC) 

(DfRF) 

Pit: 

Daniel C. Brandenstein 

IN3AT- 1 B/PAM-D - India 




MS: 

Dale A. Gardner 

Payload Flight Test Article (PFTA) - NASA 

Mission Duration: 145 hra 8 min 43 eec 

MS: 

Guion S. Bluford, Jr. 

Radiation Monitoring Equipment (R.ME) - NASA 




MS: 

William E. Thornton, MD 

Heat Pipe - NASA 

Oxy. Interaction on Materials (OIM)- NASA 

Investigation of STS Atmospheric Uminoeities (ISAL) - NASA 

Animal Enclosure - NASA 






Continuous Flow Electrophoresis System (CFES) - NASA/M Q\C 
Modular Auxiliary Data System (MATE) - NASA 
Aerodynamic Coefficient Identification Package (ACIP) - NASA 
Get-Away Specials: 






G-0346 - Cosnic Ray Upset Experiment (CRUX) -GSFC/Neupert 
G-0347 - thotographic Film Evaluation Exp - GSPC/Adolphsen 






G-0348 - Contamination Monitor - GS PC/McIntosh 
G-0475 - Asahi/Shimhan, Japan 






Student Experiment - Biofeedback SE81-1 
Other - Postal Covers 

STS-9 

Nov 28, 1983 

Dec 8, 1983 

Cdr: 

John W. Young 

Space lab- 1 (Long Module) + Pallet - ESA/NASA 

(Cblunbia) 

(KSC) 

(DERF) 

Pit: 

Brewster w. Shaw 

Space lab Attach Hardware, TK. set, Misc - ESA/NASA 




MS: 

Owen K. Garrlott 

STS Operator - NASA 

Mission Duration: 247 hra 47 rain 24 sec 

MS: 

Robert A. R. Parker 





PS: 

Byron K. Lichtenberg 





PS: 

Ulf Merbold (ESA) 
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ummary Of Shuttle Payloads And Experiments 


FLIGHT LAUNCH DATE LANDING CATE CREW 

STS 41-D(Rev) Aug 30, 1984 sep 5, 1984 Cdr: Henry W. Hartsfield 

(Discovery) (KSC) (EAFB) Pit: Michael L. Coats 

MS: Richard M. Mullane 

Mission Duration: 144 hrs 56 min 4 sec MS: Steven A. Hawley 

MS: Judith A. Resnik 

PS: Charles D. Walker 


PAYLOADS AND EXPERIMENTS 

Deployed: 

SBS -D/PAM- D - Satellite Business Systems 

Syncon lV-2/Unique Upper Stage - Hughes Conn. Service, Inc. 
Telstar 3-C/PAM-D - AT&T CD. 

OAST-l/MPESS - NASA 

CFES III (Cont. Plow Electp. Sys.) - MDAC 
IMAX - IMAX 

RME (Radiation Monitor Exp.) - NASA 
Clouds Photo Experiment - USAP 
Student Experiment - SE82-14 - Murphy/ft I 


STS 4 1-G Oct 5, 1984 OCt 13, 1984 Cdr: Robert L. Crippen 

(Challenger) (KSC) (KSC) Pit: Jon A. McBride 

MS: Kathryn D. Sullivan 

Mission Duration: 197 hrs 23 min 33 sec MS: Sally K. Ride 

MS: David D. Leetsma 

PS: Marc D. Garneau 

PS: Paul D. Scully-Pcwer 


Deployed: 

Earth Radiation Budget Satellite (ERBS) - NASA 
0STA-3/Pallet - NASA 
LFC/CRS/MPESS - NASA 
IMAX - IMAX 

RME (Radiation Monitor Exp.) - NASA 
APE (Auroral Photog. Exp.) - USAP 
TLD (Thermo. Lun. Dosimeter) - Hungary 
CAN EX (Canadian Experiment) - Canada 
Get-Away Specials: 

G007 - Stud. Exp., Radio Trans. Exp. - Ala. Space & Rocket Cntr 
G013 - Halogen Lamp Ex. (HALEX) - Kayse r^Th rede/ESA 
GO 3 2 - Physics of Solids/Liquids - Asahi Corp., Japan 
G038 - Vapor Deposition - McShane/JCPC 
GO 7 4 - Fuel System Test - MDAC 

G306 - Trapped Ions in Space - Naval Res Lat/USNA 
G469 - Cosmic Ray Upset Exp. - NASA/GSFC/IBM 
G518 - Physics and Mat' 1 Process. - Utah State U. 
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Summary Of Shuttle Payloads And Experiments 


FLIGHT 

LAUNCH 

DATE 

LANDING 

DATS 

Q<EW 


PAYLOADS AND EXPERIMENTS 

STS 51 -A 

Nov 8, 

1984 

Nov 16, 

1984 

Cdr: 

Frederick H. Hauck 

Deployed: 

(Discovery) 

(KSC) 


(KSC) 


Pit: 

David M. Walker 

Te lesat-H/PAM-D - Telesat, Canada 






MS: 

Joseph P. Allen 

Syncom IV-l/llnique Upper Stage - Hughes Comm. Services, Inc. 

Mission Duration: 191 hrs 

44 min 56 

sec 

MS: 

Anna L. Fisher 

Satellite Retrieval Pallets (2) - NASA/MD4C 






MS: 

Dale A. Gardner 

MMU/FSS (2) - NASA 

Diffuse Mixing of Organic Solids (DMOS) - 3M Co. 
Radiation Monitoring Equipment (RME) - NASA 
Man. Foot Restraint (MFR) -NASA 

STS 51-C 

Jan 24, 

. 1985 

Jan 27, 

1985 

Cdr: 

Thcmas K. Mattingly 

Deployed: 

(Discovery) 

(KSC) 


(KSC) 


Pit: 

Loren J. Shriver 

DOD/Inertial Upper stage - DOD 






MS: 

Ellison S. Onizuka 

fyjgregation of Red Cells (ARC) Mid-deck Exp. - Uriiv. of Sydney 

Mission Duration: 73 

hrs 

33 min 23 sec 

MS: 

Janes P. Buchli 






PS: 

Gary E. Payton 


STS 51— D 

Apr 12, 

, 1985 

Apr 19, 

1985 

Odr: 

Karol J. Bobko (USAF) 

Deployed: 

(Discovery) 

(KSC) 


(KSC) 


Pit: 

Donald E. Williams (USN) 

Telesat-I/PAM-D - Telesat Canada, Ltd 






PS: 

Charles D. Walker (MDAC) 

Syncan IV-3/UUS - Hughes Corrni. Services, Inc. 

Mission Duration: 167 hrs 

55 min 23 sec 

PS: 

E. J. Gam (Senator) 

American Flight Echocardiograph - NASA 






MS: 

M. Rhea Seddon (MD) 

Continuous Flew Electrophoresis Sys. (CFES Ilf) - MDAC/NASA 






MS: 

S. David Griggs (NAR ) 

Image Intensifier Investigation - NASA 






MS: 

Jeffrey A. Hoffman (PhD) 

Informal Science Study (Toys in Space) - Houston MuseuVNat . sci. 
Phase Partitioning Experiment (PPE) - NASA 
Get Away Specials (GAS): 








G035 - Physics of Solids & Liquids - Asahi, Japan 
G471 - Cap. Pimp Loop Experiment - GSFC 








Student Experiments: 








3E 82-03 - Statoliths in Com Rt Caps - Amberg/Martin Marietta 
SE 83-03 - Effect of Weightlessness on Aging of Brain Cells - 








Fras/USC/LA Orthopaedic Hospital 








Other - Statute of Liberty Replicas (2) 
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jmmary Of Shuttle Payloads And Experiments 


"LIGHT 

LAUNCH DATE 

LANDING DATE 

CREW 


PAYLOADS AND EXPERIMETCS 

STS 51-B 

Apr 29, 1985 

May 6, 1985 

Cdr: 

R. F. Overmyer (USMC) 

Deployed: 

Challenger) 

(KSC) 

(DFRF) 

Pit: 

F. D. Gregory (USAF) 

NUSAT - Northern Utah University 




MS: 

Don L. Lind (PhD) 

Space lab 3 (LM + MPESS) - NAS A/ ESA 

lission Duration: 168 hrs 

08 min 46 sec 

MS: 

Norman E. Thagard (MD) 

GLCW* - DOD 




MS: 

Wn. E. Thornton (MD) 





PS: 

Lodewijk Vandenberg (PhD) 





PS: 

Taylor Wang (PhD) 


3TS 51-G 

Jun 17, 1985 

Jun 24,1985 

Cdr: 

Daniel Brandenstein (USN) 

Deployed: 

Discovery) 

(KSC) 

(EDW) 

Pit: 

John 0. Creighton (USN) 

More las- VPAM-D - Mexico 




MS: 

John M. Fabian (USAF) 

Arabsat-A/PAM-D - ASCO 

lission Duration: 169 hrs 

38 min 52 sec 

MS: 

Steven R. Nagel (USAF) 

Telstar 3-D/PAM-D - AT&T 




MS: 

Shannon W. Lucid (PhD) 

Spartan-l/MPESS - NASA/GSFC/MIL 




PS: 

Patrick Baudry (France) 

Fr. Echocacdiograph Exp (FEE) - CNES, France 




PS: 

Prince Sultan Salman 

Fr. Postural Exp. (FPE) - CNES, France 





Al-Saud (Saudi Arabia) 

Auto. Dir. Solid. Fum (ADSF) - NASA/MSPC 


High-Prec. Track. Exp. (HPTE) - USAF 
Getaway Specials (GAS): 

GO 2 5 - Dyn. Behavior of Liq. Props.- W. Germany 

G027 - Slipcasting under Micro-G - W. Germany 

G028 - Func’l Study of MnBi - W. Germany 

G034 - Bio/Fhys. Sci . Stud. Exp. - El Paso/Ysleta, TX 

G314 - Space Ultra. Rad. Env. (SURE) - USAP/WL 

G471 - Cap. Punp Loop Exp. - GSFC 
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Summary Of Shuttle Payloads And Experiments 


iaunch date landing cate 


SIS 51-P Ju2 29, 1985 Auq 6, 1985 
( Cha 1 longer) (KSC) ( edw) 

Mission [Xjcation: 190 hrs 45 min 26 sec 


Gdr: Chas. Fullerton (USAF) 
Pit: Roy D. Bridges (USAF) 

MS: F. Story Musgrave (M.D. ) 

MS: Anthony W. England (PhD) 

MS: Karl G. Henize (PhD) 

PS: Loren W. Acton (Lockheed) 

PS: John-David Bartoe (USN) 


PAYLOADS AND EXPERIMENTS 


Deployed: 

Plasma Diagnostics Package - NASA 
Space lab- 2 - NASA/ESA 

Shuttle Amateur Radio Experiment - AMSAT 
Space Life Sciences Training Program - NASA 


STS 51-1 Aug 27, 1985 Sep 3, 1985 

(Discovery) (KSC) (EDW) 

Mission Djration: 170 hrs 17 min 42 sec 


Cdr: .Toe H. Engle (USAF) 

Pit: Richard O. Covey (USAF) 
'■IS: James van Hof ten (PhD) 

MS: John M. Lounge 

MS: William F. Fisher (MD) 


Deployed: 

ADSSAT-l/PAM-D - Australia 
ASC-l/PAM-D - American Satellite Co. 

SYNCCM IV-4/UNQ - Hughes Conn Services, Inc. 

Physical Vapor Transport of Organic Solids (PVTOS) - 3M Corp 
SWOOM IV-3 Repair Equipment - NASA/Hughes 


STS 51-J Oct 3, 19B5 Oct 7, 1985 

(Atlantis) (KSC) (EDW) 

Mission Duration: 97 hrs 44 min 38 sec 


Cdr: Karol Bobko (USAF) 

Pit: Ronald J. Gcabe (USAF) 
MS: Robert C. Stewart (USA) 

MS: David C. Hilmers (USMC) 

PS: William A. Pailes (USAF) 


STS 61~A Oct 30, 1985 Nov 5, 1985 
(Challenger) (KSC) (EDW) 

Mission Diration: 168 hrs 44 min 51 sec 


Cdr: Henry Harts fie Id (USAF) Deplq 
Pit: Steven Nagel (USAF) GL 

MS: Bonnie Dunbar (PhD) Space 

MS: James Buchli (USMC) Mater 

MS: Guion Bluford (USAF) 

PS: Ernst Messerscfrnid (PhD, German) 

PS: Reinhard Furrer (PhD, German) 

PS: Wjbbo Ockels (PhD, Dutch) 


Deployed: 

GLOMt GAS - DOD 

Space lab D-l (Long Module + Unique Support Structure) 
Material Experiment Assembly (MEA) - NASA 






B-35 



Summary Of Shuttle Payloads And Experiments 


PLIGHT 

LAUNCH CATE 

LANDING DATE 

CREW 


PAYLOADS AND EXPERIMENTS 

STS-26 

Sep 29, 1988 

Oct 3, 

1988 

Cdr. 

Frederick H. Hauck 

Deployed: 

(Discovery) (KSC) 

(EAFB) 


Pit: 

Richard 0. Covey 

TDRS-C - TOi CONTEL/NASA 





MS: 

John M. Lounge 

Inertial Upper Stage (IUS) - Boeing A® AF/NASA 





MS: 

David C. Hi liners 

Orb iter Exp Auto Support Ins Sys (OASIS) - lockheed/USAF/NASA 





MS: 

George D. Nelson 

Automated Directional Solidification FUmace (ASDF) - NASA 
Aggregation of Red Blood Cells (ARC) - NASA 

Mission 

Duration: 97 

hrs 00 

min 11 

sec 


Earth Limb Radiance Experiment (ELRAD) - NASA 

Isoelectric Focusing Experiment (IEF) - NASA 

Infrared Ccmnunication Flight Exp (IRCFE) - Wilton Ind./NASA 

Mesoscale Lightning Exp (Ml£) - NASA 

Protein Crystal Growth (PCG) - U of Alabama/NASA 

Phased Partitioning Experiment (PPE) - NASA 

Physical Vapor Transport of Organic Solids (PVTOS) - 3M/NASA 

Shuttle Student Involvement Projects: 







SSIP 82-4 - MEAC/Lloyd Bruce 
SSIP 82-5 - Union College/R. Caboli 

STS-27 

Dec 2, 1988 

Dec 6, 

1988 

Cdr: 

Robert L. Gibson 

Deployed : 

(Atlantis) 

(KSC) 

(EAFB) 


Pit: 

Guy S. Gardner 

DOD Payload - DOD 





MS: 

Richard M. Mullane 






MS: 

Jerry L. Ross 






MS: 

William M. Shepherd 


Mission 

Duration: 105 

hrs 05 

min 37 

sec 
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Summary of Shuttle Payloads And Experiments 


FLIGHT IAUNCH DATE LANDING DATE CREW PAYLOADS AND EXPERIMENTS 

STS- 29 Mar 13, 1989 Mar 17, 1989 Cdr: Michael L. Coats Deployed : 

(Discovey) (KSC) (EAFB) Pit: John E. Blaha TDRS-D - TRW/CCNTEL/NASA 

MS: James P. Bagian Inertial Upper Stage (IUS) - Boeing/USAF/NASA 

Mission Duration 119 hrs 38 min 52 sec Ms: James F. Buchli Oi*bier Experiments Autonomous Supporting Instrumentation 

MS: Robert C. Springer System (OASIS-I) - Lockheed/I SAF/NAS A 

Space Station Heat Pipe Advanced Radiator Element (SHARE) - 
NASA 

Air Force Maui Opt ial System (AMOS) Calibration Test - USAF 
Chromosome and Plant Cell Division in Space Experiment (CHRCMEX) - 
NASA 

I MAX Corporation Camera Experiment (IMAX) - IMAX of Canada /NASA 
Protein Crystal Growth (PCG) - Univ. of Alabama/NASA 
Shuttle Student Involveent Project: 

SSIP 82-8 - Ky. Fried Chicken/John C. Vel.linger 
SSI P-9 - Orthopaedic Hcsp./USC/Andrew I. Fras 


STS- 30 May 4, 1989 May 8, 1989 Cdr: tevid M. Walker Deployed: 

(Atlantis) (KSC) (EAFB) Pit: Ronald J. Grabe Magellan Spacecra ft/I nert ial Upper Stae (IIS) - Martin/JPL/NASA 

MS: Norman E. Thagard Fluid Experiment Apparatus (FEA) - Rockwell/NASA 

Mission Duration 96 hrs 56 min 25 sec MS: Mary L. Cleave Air Force Maui Optical Site Calibration (AMOS) - USAF 

MS: Mark C. Lee 


STS-28 Aug 8, 1989 Aug 13, 1989 Cdr: Brewster H. Shaw Deployed: 

(Columbia (KSC) (EAFB) Pit: Richard N. Richards DOD Payload - DOD 

MS: David C. Leetsma 

Mission IXiration 121 hrs 00 min 09 sec MS: Janes C. Adamson 

MS: Mark N. Brown 
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Summary of Shuttle Payloads And Experiments 


FLIGHT 

LAUNCH 

DATE 

LANDING 

DATE 


CREW 

PAYLOADS AND EXPERIMENTS 

STS-34 

Oct 18 

1989 

Oct 23, 

1989 

Cdr : 

Donald E. Williams 

Deployable Payload 

(Atlantis) 

(KSC) 


(EAFB) 


Pit: 

Michael McCulley 

Galileo/IUS 






MS: 

Ellen S. Baker 

Attached PLB Payload 






MS: 

Franklin R. Chang-Diaz 

Shuttle Solar Backscatter Ultraviolet (SSBUV) 






MS: 

Shannon W. Lucid 

GAS (Get Away Special) 

Mission Duration: 

119 hrs 39 mins 24 

secs 


Zero Gravity Growth of Ice Crystals 








Crew Compartment Payload 








Polymer Morphology 

Growth Hormone Concentration & Distribution in Plants 








Senor Technology Experiment 
IMAX Camera 

Mesoscale Lightning Experiment 

STS- 3.3 

Nov 22 

1989 

Nov 27, 

1989 

Cdr: 

Frederick D. Gregory 

DOD Mission 

(Discovery) 

(KSC) 


(EAFB) 


Pit: 

John E. Blaha 







MS: 

Manley L. Carter 







MS: 

Franklin Musgrave 







MS: 

Kathryn C. Thornton 



Mission Duration: 120 hrs 6 mins 49 secs 





summary of Shuttle Payloads And Experiments 


FLIGHT 

LAUNCH 

DATE 

LANDING 

DATE 


CREW 

PAYLOADS AND EXPERIMENTS 

STS-32 

Jan 09 

1990 

Jan 20, 

1990 

Cdr: 

Daniel C. Brandenstein 

Deployable Payload 

(Columbia) 

(KSC) 


(EAFB) 


Pit: 

James D. Wetherbee 

Syncom IV-5 






MS: 

Bonnie J. Dunbar 

Returned Cargo 






MS: 

Marsha S. Ivins 

LDEF (deployed on STS-41C) 






MS: 

G. David Low 

Crew Compartment Payload 

Mission Duration: 

261 hrs 0 mins 37 

secs 


American Flight Echocardiograph (AFE) 








Air Force Maui Optical Site Calibration Test (AMOS) 
Characterization of Neurospora Circadian Rhythms (CNCF 
Fluids Experiment Apparatus 
IMAX Camera 








Latitude/Longitude Locator (L3) 
Mesoscale Lightning Experiment 
Protein Crystal Growth (PCG) 








Special Payload Mission Kits 








Remote Manipulator System (RMS) 

Gaily 

MADS 


STS-36 Feb 28, 1990 Apr 14, 1990 Cdr: John D. Creighton DOD Mission 

(Atlantis) (KSC) (DFRF) Pit: John H. Casper 

MS: David C. Hilmers 

MS: Richard M. Mullane 

MS: Pierre J. Thuot 

Mission Duration: 106 hrs 18 mins 23 secs 
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Summary of Shuttle Payloads And Experiments 


FLIGHT LAUNCH DATE LANDING DATE CREW 


STS-31 

Apr 24, 

1990 Apr 29, 1990 

Cdr : 

Loren J. Shriver 

(Discovery) 

(KSC) 

(EAFB) 

Pit: 

Charles F. Bolden 




MS: 

Bruce McCandless 




MS: 

Steven A. Hawley 




MS: 

Kathryn D. Sullivan 

Mission Duration: 

121 hrs 16 mins 5 

secs 



STS-41 Oct 06, 

(Discovery) (KSC) 


Mission Duration: 


1990 Oct 

10, 1990 

Cdr: 

Richard N 

. Richards 

(DFRF) 

Pit: 

Robert D . 

Cabana 



MS: 

Bruce E. Melnick 



MS: 

William M 

. Shepherd 



MS: 

Thomas D . 

Akers 

98 hrs 11 

mins 





ORIGINAL PAGE 5S 
OF POOR QUA L ITY 


PAYLOADS AND EXPERIMENTS 


Deployable Payload 

Hubble Space Telescope (HST) 

Attached PLB Payload 

IMAX Cargo Bay Camera (ICBC) 

Ascent Particle Monitor (APM) 

Crew Compartment Payload 

Air Force Maui Optical Site Calibration Test (AMOS) 
IMAX Camera 

Investigation into Polymer Membrane Processing (IPMP 
Protein Crystal Growth (PCG) 

Radiation Monitoring Experiment (RME) 

Investigation of Arc and Ion Behavior in Microgravit 
(Student Experiment 82-16) 

Special Payload Mission Kits 

Remote Manipulator System (RMS) 

Gaily 

HST EVA Tools 


Deployable Payload 
Ulysses } 

Secondary Payloads 

Shuttle Solar Backscacter Ultraviolet (SSBUV) 
Intelsat Solar Array Coupon (ISAC) 

Air Force Maui Optical Site (AMOS) 

Chromosome and Plant Cell Division in Space (CHROME: 
Voice Command System (VCS) 

Solid Surface Combustion Experiment (SSCE) 
Investigation into Polymer Membrane Processing (I PM! 
Physiological Systems Experiment (PSE) 


Nummary of Shuttle Payloads And Experiments 


FLIGHT 

LAUNCH 

DATE LANDING 

DATE 

CREW 


PAYLOADS AND EXPERIMENTS 

STS-38 

Nov 15, 

, 1990 Nov 20, 

1990 

Cdr: Richard 0. Covey 

DOD Mission 


(Atlantis) 

(KSC) 

(KSC) 


Pit: Frank L. Culbertson 
MS: Robert C. Springer 
MS: Carl J. Meade 
MS: Charles D. Gemar 



Mission Duration: 

117 hrs 55 mins 





STS-35 Dec 02, 1990 Dec 11, 1990 Cdr: Vance Brand 
(Columbia) (KSC) (DFRF) Pit: Guy S. Gardner 

MS: John M. Lounge 
MS: Jeffrey A. Hoffman 

MS: Robert A. R. Parker 

PS: Ronald A. Parise 

PS: Samuel T. Durrance 

Mission Duration: 215 hrs 6 mins 
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Primary Payload 
Astro-1 

Middeck Experiments 

Air Force Maui Optical Site (AMOS) 

Shuttle Amateur Radio Experiment (SAREX-1I) 
Ultraviolet Plume Instrument (UVPI) 


























fhe Planets 


During the first decade of planetary flights, NASA spacecraft were dispatched to scan the other 
inner planets: Mercury, Venus, and Mars. These worlds, and our own, are known as the 
terrestrial planets because of their similarity to Earth’s rocky composition. In 1972, NASA 
opened the second decade of planetary exploration with the launch of a Jupiter probe. Interest 
was shifting to the other planets, giant balls of dense gas quite different from the terrestrial worlds 
we had previously surveyed. By studying the geology of planets and moons, and comparing the 
differences and similarities, we are learning more about the origin and history of these worlds 
and the solar system as a whole. 

MERCURY 

Obtaining the first closeup views of Mercury was the primary objective of the Mariner 10 space 
probe, launched from Kennedy Space Center in November 1973. After a journey of nearfy 5 
months, which included a flyby of Venus, the spacecraft passed within 805 kilometers (500 
miles) of the solar system’s innermost planet on March 29. 1974. Mariner 1 0 photographs 
revealed an ancient, heavily cratered surface on Mercury, and showed huge cliffs crisscrossing 
the planet. These apparently were created when Mercury’s interior cooled and shrank, 
compressing the planet’s crust. The cliffs are as high as 2 kilometers (1.2 miles) and as long as 
1500 kilometers (932 miles). 

Instruments onboard Mariner 10 discovered that the planet has a weak magnetic field and a 
trace of atmosphere composed chiefly of argon, neon and helium. The spacecraft reported 
temperatures ranging from 510 degrees Celsius (950 degrees Fahrenheit) on Mercury's sunlit 
side to -21 0 degrees Celsius (-346 degrees Fahrenheit) on the dark side. 

It takes 59 Earth days for Mercury to make a single rotation. It spins at a rate of about 10 
kilometers (about 6 miles) per hour, measured at the equator. Mercury appears to have a crust 
of light silicate rock. Scientists believe it has a heavy iron-rich core that makes up about haft of 
its volume. 

Mariner 10 made two additional flybys of Mercury - on September 21, 1974 and March 6, 1975. 
VENUS 

The Mariner 2 space probe, launched August 27, 1962, was the first of more than a dozen 
successful American and Soviet missions to study the mysterious planet. 


Mariner 2 passed within 34,762 kilometers (21,600 miles) of Venus on December 14. 1962, and 
became the first spacecraft to scan another planet. Its instruments made measurements of 
Venus for 42 minutes. Mariner 5, launched in June 1987, flew within 4,023 kilometers (2,500 
miles) of Venus. Its instruments. measured the planers magnetic field, ionosphere, radiation belts 
and temperatures. On its way to Mercury, Mariner 10 Hew by Venus and returned ultraviolet 
pictures showing cloud circulation patterns in the Venusian atmosphere. 

On December 4, 1978 the Pioneer Venus Orbiter became the first spacecraft placed in orbit 
around the ptanet. Five days later, the Pioneer Venus Muttiprobe entered the Venusian 
atmosphere at different locations above the planet. Four independent probes and a main body 
radioed data about the planet's atmosphere during this descent toward the surface. 

Approximately 97 percent of Venus’ atmosphere is carbon dioxide. Venus' atmosphere acts like 
a greenhouse, permitting solar radiation to reach the surface but trapping the heal which would 
ordinarily be radiated back into space. As a result, surface temperatures are 482 degrees Celsius 
(900 degrees Fahrenheit), hot enough to melt lead. 

Radar aboard the Pioneer Venus orbiter provided a means of seeing through Venus’ dense 
cloud cover and determining surface features over much of the ptanet. Among the features 
determined are two continent-like highland areas, one located in the equatorial region and the 
other to the north. 

Venus’ predominant weather pattern is a highspeed circulation ot douds which are made up of 
sulfuric add. These speeds reach as high as 362 kilometers (225 miles) per hour. The 
circulation is in the same direction - east to west - as Venus' slow retrograde rotation. 

NASA's Pioneer-Venus orbiter continues to circle the planet. It is expected to send data about 
Venus to Earth for years to come. 

In May 1989 the space shuttle deployed the Magellan spacecraft, which is currently mapping the 
surface of Venus. Magellan returned radar images in 1990 that showed geological features 
unlike anything seen on Earth. One area scientists caDed crater farms: another area was covered 
by a checkered pattern ot closely spaced fault lines running at right angles. Most intriguing were 
indications that Venus still may be geologically active. Magellan win continue to map the entire 
surface of Venus and observe evidence of volcanic eruptions into 1991 . 
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The Planets 


EARTH 

From our Journeys Into space, we have learned much about our home planet - Earth. The first 
American satellite, Explorer 1 , was launched from Cape Canaveral on January 31,1 958. It 
discovered an intense radiation zone, now called the Van Allen Radiation Region, surrounding 
Earth. Since then, other research satellites have revealed that our planet's magnetic field is 
distorted into a teardrop shape by the solar wind - the stream of charged particles continuously 
elected from the Sun. Earth's magnetic field does not fade off into space but has definite 
boundaries. Our upper atmosphere, once believed calm and quiescent, seethes with activity, 
swelling by day and contracting by night. It is affected by the changes in solar activity and 
contributes to weather and dimate on Earth. 

Satellites positioned about 35,000 kilometers (22,000 miles) out in space play a major role every 
day in local weather forecasting. Their watchful electronic eyes warn us of dangerous storms. 
Continuous global monitoring provides a vast amount of useful data, as well as contributing to a 
better understanding of Earth's complex weather machine. From their unique vantage point in 
space, spacecraft can survey the Earth's resources and monitor the planet's health. As viewed 
from space, Earth's distinguishing characteristics are its blue waters and white clouds. 

Enveloped by an ocean of air consisting of 78 percent nitrogen and 21 percent oxygen, the 
planet is the onfy one In our solar system known to harbor Die. Circling the Sun at an average 
distance ot 149 million kilometers (93 million miles), Earth is the third planet from the Sun and 
the fifth largest in the solar system. 

Its rapid spin and molten nickel-iron core give rise to an extensive magnetic field, which, coupled 
wtth the atmosphere, shields us from nearly all of the harmful radiation coming from the Sun and 
other stars. Most meteors bum up in Earth's atmosphere before they can strike the surface. The 
planet’s active geological processes have left no evidence of the andent petting it almost 
certainty received soon after it was formed. 

MOON 

The Apollo program left us a large legacy of lunar materials and data. Six two-man crews 
landed on and explored the lunar surface between 1969 and 1972. They returned a collection of 
rocks and soil weighing 382 kilograms (842 pounds) and consisting of more than 2,000 separate 
samples. From this material and other studies, sdentists have constructed a history of the Moon 


dating back to its infancy. Rocks collected from the lunar highlands date about 4.0 to 4.3 billion 
years old. tt*s believed that the solar system formed about 4.6 billion years ago. The first few 
million years of the Moon's existence were so violent that few traces of this period remain. As a 
motten outer layer gradually cooled and solidified Into different kinds ol rock, the Moon was 
bombarded by huge asteroids and smaller objects and their collisions with the Moon created 
huge basins hundreds of kilometers across. 

This catastrophic bombardment died away about 4 billion years ago. leaving the lunar highlands 
covered with huge overlapping craters and a deep layer of shattered and broken rock. Heal 
produced by the decay of radioactive elements began to melt the inside of the Moon at depths ot 
about 200 kilometers (124 miles) below its surface. Then, from about 3.8 to 3.1 billion years ago. 
great floods of lava rose from inside the Moon and poured out over its surface, filling In the large 
impact basins to form the dark parts of the Moon - called maria or seas. Explorations show thai 
there has been no significant volcanic activity on the Moon tor more than 3 billion years and, 
since then, the lunar surface has been altered only by the rare Impacts ot targe meteorites and 
by the the atomic particles of the Sun and stars. 

MARS 

Mariner 4, launched in late 1964, flew past Mars on July 14, 1965, to within 9,656 kilometers 
(6,000 miles) ol the surface. Returning 22 close-up pictures, it found no evidence of artificial 
canals or flowing water. Mariners 6 and 7 followed during the summer of 1969, returning about 
200 pictures showing a diversity of surface conditions. Earlier atmospheric data were confirmed 
. and refined. On May 30, 1971 , Mariner 9 was launched on a mission to study the Martian 
surface from orbit. It arrived five and a half months after liftoff, only to find Mars in the midst ol a 
planet-wide dust storm which made surface photography impossible tor several weeks. After the 
storm cleared. Mariner 9 began returning the first of 7,000 pictures which revealed previously 
unknown Martian features. Including evidence that rivers, and possibly seas, could have once 
existed on the planet. 

in August and September 1975, two Viking spacecraft, each consisting of an orbiter and a lander 
were launched on a mission designed to answer several questions, including: is there life on 
Mars? The results sent back by the two unmanned laboratories, which soft-landed on the planet, 
were inconclusive. Small samples of the red Martian soil were specially treated in three different 
experiments designed to detect biological processes. While some ot the tests indicated 
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satellite's pizza-colored surface, rich in hues of oranges and yellow, is probably the result ot 
sulfur-rich materials which have been brought to the surface by volcanic activity. Europa, 
approximately the same size as the Earth's Moon, is the brightest Galilean satellite. Its surface 
displays a complex array of streaks that indicate the crust has been fractured. 

Like Europa, the other two Galiliean moons (Ganymede and Callisto) are frozen worlds of ice 
and rock. Ganymede is the largest satellite in the solar system, larger than the planet Mercury. It 
is composed of about 50 percent water o r ice and the rest rock. Callisto, only slightly smaller 
than Ganymede, has the lowest density of any Galilean satellite, implying that it has large 
amounts of water in its composition. In October 1989, Galileo began its round about trip to 
Jupiter, where it dropped a probe into the Jovian atmosphere in the first direct study of the solar 
system's largest planet. 

SATURN 

No planet in the solar system is adored (ike Saturn. Its exquisite ring system is unrivalled. Like 
Jupiter, Saturn is composed mostly of hydrogen. But in contrast to the vivid colors and wild 
turbulence found in Jupiter's clouds, Saturn has a more subtle, butterscotch hue and its 
markings are often muted by high altitude haze. 

Three American spacecraft have visited Saturn. Pioneer 1 1 zipped by the planet and its moon 
Titan in 1979, returning the first closeup pictures. Voyager 1 followed in November 1980, 
sending back breathtaking photographs that revealed lor the first time the complexities of 
Saturn's ring system an<j moons. Voyager 2 flew by the planet and its moons in August 1981. 

The spacecraft discovered that there are actually thousands of ringlets encircling Saturn. These 
rings are composed of countless low-density particles orbiting individually around the equator at 
progressive distances Irom the planet's cloud tops. Analysis of radio waves passing through the 
rings showed that the particles vary widely in size, ranging from dust to boulders. Most of the 
material is ice and frosted rock. 

Radio emissions quite similar to the static heard on an AM car radio during an electrical storm 
were detected by the Voyager spacecraft. These emissions are typical of lightning but are 
believed to be coming from the planet’s ring system rather than its atmosphere. No lightning was 
observed in Saturn's atmosphere. But as they had at Jupiter, the Voyager spacecraft saw a 
version of Earth's northern and southern lights near Saturn's poles. In 1990 the Hubble Space 


Telescope took several hundred pictures of Saturn showing white spots on the planet growing 
into an immense storm that spread around the planet's equator. 

The Voyager probes also studied Saturn's moon, detected undiscovered moons, found some 
that share the same orbit, and determined that Titan has a nitrogen-based atmosphere. A lar 
constituent of Titan's atmosphere is methane. The surface temperature of Titan appears to b 
around the Iripte" point of methane, meaning methane may be present on Titan in all three 
states: liquid, gaseous, and solid (ice). Methane, therefore, may play the same role on Titan 
that water plays on Earth. 

Although the spacecraft's cameras could not peer through the dense haze that obscures the 
surface of Titan, measurements indicate Titan may be a place where rain or snow falls from 
methane clouds and rivers of methane cut through methane glaciers. 

Continuing photochemistry due to solar radiation may be converting Titan's methane to etharr 
acetylene, ethylene, and, in combination with nitrogen, hydrogen cyanide. The latter is a 
building block to amino acids. Titan's temperature is believed to be too low to permit progres 
beyond this stage of organic chemistry. However, this condition may be similar to that which 
occurred in the atmosphere of the primeval Earth between 3 and 4 billion years ago. 

URANUS 

Four and a hall years after visiting Saturn, the Voyager 2 spacecraft completed the first close 
observation ot the Uranian system. 

Uranus, third largest of the planets, is the odd-ball of the solar system. Unlike the other plant 
it lies tipped on its side with its north and south poles alternately facing the Sun during its 
84-year swing around the solar system. During Voyager's flyby, the south pole faced the Sui 

Voyager found that the planet's magnetic field does not follow the usual north-south axis four 
on the other planets. Instead, it is tilted 60 degrees, and offset from the planet’s center 

Uranus's atmosphere consists mainly of hydrogen, with about 12 percent helium and small 
amounts of ammonia, methane and water vapor. Wind speeds range up to 200 meters per 
second (447 mph), and blow from the west instead of the east as previously expected. 
Temperatures near the cloud tops measure -200 degrees Celsius (-329 degrees Fahrenheit) 
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The sunlit south pole is shrouded in a kind ot photo-chemical "smog" believed to be a 
combination of acetylene, ethane and other sunlight-generated chemicals. Surrounding the 
planet's atmosphere and extending thousands of kilometers into space is a mysterious 
ultraviolet sheen called and "electroglow." About 8,000 kilometers (5,000 miles) below Uranus's 
cloud tops there is thought to be a scalding ocean of water and dissolved ammonia some 10,000 
kilometers (6,000 miles) deep. Beneath this ocean is an earth-sized molten core of heavier 
materials. 

Voyager discovered 10 new moons orbiting Uranus, each about 40-170 kilometers (24-1 02 
miles) in diameter. The planet's five known moons, Titania, Ariel, Miranda, Umbriel and Oberon, 
range in size from 480-1600 kilometers (300-1000 miles) across. The half-ice, half-rock spheres 
are a geological showcase, featuring 12-mile-high mountains, jagged cliffs and canyons, 
crater-pocked pfains and winding valleys possibfy carved out by glaciers. The planet was 
Ihought to have 9 dark rings; Voyager found 1 1 . In contrast to Saturn's rings, which are 
composed of bright grain-sized particles, Uranus's rings are made up of bouider-sized chunks. 

NEPTUNE 

Voyager 2 completed its Grand Tour of the solar system on August 25. 1989, when it swept to 
within about 1,280 kilometers (800 miles) of Neptune. The planet has two known moons, Nereid 
and Triton. Voyager 2*s dose-up view of Neptune showed a bright blue planet with winds up to 
1 ,500 miles per hour and six previously unknown moons. It was discovered that Triton, the 
coldest known body in the solar system, is one of the geologically most active with four ice 
volcanoes. Neptune is the fourth largest of the planets and is believed to be a twin of Uranus, 
and is 2.8 billion miles from Earth. 

PLUTO 

3 tuto is the most distant of the planets, yet the eccentricity ol its orbit periodically carries it inside 
hat of Neptune's. The orbit also is highly inclined, well above and below the orbital plane of 
>ther planets. Pluto appears to be little more than a celestial snowball. Its diameter is calculated 
o be between 3,000 and 3,500 kilometers (1 ,864 and 2,1 75 miles), about the same as Earth's 
noon. Ground-based observations indicate that its surface is covered with methane ice. The 
>lanet has one known satellite, Charon. There are no plans to send a probe to Pluto. 


IHE SPACE EXPLORATION INITIATIVE 

President Bush has a challenging vision of America's future in space ~ A Space Exploration 
Initiative (SEi) that will enable the American people to journey together toward a permanent 
human presence beyond Earth orbit. The SEI will take us back to the Moon, this time to stay, 
and then to Mars. By first establishing a permanent base on the Moon, we will learn about living 
and working on another planetary surface, under harsh conditions. Then we will launch both 
robotic and human missions to Mars to thoroughly study the planet, and especially to search for 
signs ot life - both past and present. 

By advancing our technological competitiveness, ensuring our leadership position in the global 
marketplace, and ultimately improving our balance of trade through promoting innovative 
high-technology research and development, the SEI will help achieve our national goals. 

The SEI will advance science as well. The Moon is an ideal location for astronomical 
observations, planetary geology, and life sciences research. On Mars, scientists will be able to 
leam more about planetary evolution, climate change, and the origin of life. Whether life has 
ever evofved on Mars Is a major scientific question that cannot be answered until human crews 
thoroughly search the planet for any signs of life forms. By learning more about the Moon and 
Mars, scientists will better understand the evolution ot our solar system and the history and 
nature of our own planet. 

The SEI will draw on the collective expertise of government, academia, and Industry. New ideas 
are being solicited from private companies and academic Institutions (or advanced technologies 
ranging from propulsion to energy production to waste recycling and life support. An outreach 
program is now underway to solicit bold new concepts that may enable quicker, cheaper, and 
better missions to the Moon and Mars. Ail federally funded research that could contribute to the 
SEI is being reviewed. By means of an organized synthesis process, the innovative ideas 
collected through the outreach program will be analyzed, alternative architectures defined, 
technologies identified for demonstration, and early milestones identified. 

The SEI provides an opportunity for the American people to work together toward a national 
goal, landing men and women on Mars no later than 2019, sharing the excitement of expanding 
human presence in space, learning more about our solar system and our own planet as we 
move beyond Earth orbit, and reaping the benefits of space technology for all of humankind. 
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SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Mariner t 

Venus Flyby 

Jul 22, 1962 


Destroyed shortly after launch when vehicle veered off course. 

Mariner 2 

Venus Flyby 

Aug 27,1962 

Dec 14, 1962 

First successful planetary flyby. Provided instrument scanning data. Entered solar orbit. 

Mariner 3 

Mars Flyby 

Nov 5, 1964 


Shroud failed to jettison properly; Sun and Canpous not acquired; did not encounter Mars. Entered solar orbit. 

Mariner 4 

Mars Flyby 

Nov 28, 1964 

Jul 14, 1965 

Provided first dose-range pictures of Martian surface. Entered solar orbit. 

Mariner 5 

Venus Flyby 

Jun 14, 1967 

Oct 19, 1967 

Advanced instruments returned data on Venus’ surface temperature, atmosphere, and magnetic field 
environment. Entered solar orbit. 

Mariner 6 

Mars Flyby 

Feb 24, 1969 

Jul 31,1969 

Provided high-resolution photos of Martian surface, concentrating on equatorial region. Entered solar orbit. 

Mariner 7 

Mars Flyby 

Mar 27, 1969 

Aug 5,1969 

Provided high-resolution photos of Martian surface, concentrating on southern hemisphere. Entered solar orbit. 

Mariner 8 

Mars Orbiter 

May 8,1971 


Centaur stage malfunctioned shortly after launch. 

Mariner 9 

Mars Orbiter 

May 30, 1971 

Nov 18, 1971 

Mapped the whole planet; provided detailed photos of Phobos and Deimos. Craft inoperable in Mars orbit. 

Pioneer JO 

Jupiter Flyby 

Mar 2, 1972 

Dec 3,1973 

Firstspacecraft to penetrate the Asteroid Belt. Obtained first close-up images of Jupiter, investigated its 
magnetosphere, atmosphere and internal structure. Still operating in the outer Solar System. 

Pioneer 1 1 

Jupiter/Satum 

Flyby 

Apr 5, 1973 

Dec 2, 1974 (Jupiter) 
Sep 1 , 1979 (Saturn) 

The successful encounter of Jupiter by Pioneer 1 0 permitted Pioneer 1 1 to be retargeted in flight to fly by 
Jupiter and encounter Saturn. Still operating in the outer Solar System. 
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SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Mariner 10 

VenusMercury 

Flyby 

Nov 3, 1973 

Feb 5, 1974 (Venus) 
Mar 29, 1974 (Mercury) 
Sep 21, 1974 (Mercury) 
Mar 16, 1975 (Mercury) 

First dual-planet mission. Used gravity of Venus to attain Mercury encounter. Provided first ultraviolet 
photographs of Venus; returned close-up photographs and detailed data of Mercury. Transmitter was turned off 
March 24, 1975, when attitude control gas was depleted. Craft inoperable in solar orbit. 

Viking 1 

Mars Qrbiter 
and Lander 

Aug 20, 1975 

Jul 19, 1976 (in orbit) 
Jul 20, 1976 (landed) 

First U.S. attempt to soft land a spacecraft on another planet. Landed on the Plain of Chryse. Photographs 
showed an orange-red plain strewn with rocks and sand dunes. Orbiter 1 operated until August 7, 1980, when it 
used the last of its attitude control gas. Lander t ceased operating on November 1 3, 1983. 

Viking 2 

Mars Orbiter 
and Lander 

Sep 9, 1975 

Aug 7, 1976 (in orbit) 
Sep 3, 1976 (landed) 

Landed on the Plain of Utopia. Discovered water frost on the surface at the end of the Martian winter. Orbiter 2 
stopped operating on July 24, 1978, when its attitude control gas was depleted because of a leak. Lander 2 
operated until April 12, 1980, when it was shut down due to battery degeneration. 

Voyager 1 

Tour of Jupiter 
and Saturn 

Sep 5, 1977 

Mar 5, 1979 (Jupiter] 
Nov 12, 1980 (Saturn) 

Investigated the Jupiter and Saturn planetary systems. Returned spectacular photographs and provided evidence 
of a ring encircling Jupiter. Continues to return data enroute toward interstellar space. 

Voyager 2 

Tour ol the 
Outer Planets 

Aug 20, 1977 

Jul 9, 1979 (Jupiter) 
Aug 25, 1981 (Saturn) 
Jan 24, 1986 (Uranus) 
Aug 25, 1989 (Neptune; 

Investigated the Jupiter, Saturn and Uranus planetary systems. Provided first close-up photographs of Uranus 
and its moons. Used gravity-assist at Uranus to continue on to Neptune. Swept within 1280 km of Neptune on 
August 25, 1989. The spacecraft will continue into interstellar space. 

Pioneer Venus 1 

Venus Orbiter 

May 20, 1978 

Dec 4, 1978 

Mapped Venus' surface by radar, imaged its cloud systems, explored its magnetic environment and observed 
interactions of the solar wind with a planet that has no intrinsic magnetic field. Provided radar altimetry maps for 
nearly all of the surface of Venus, resolving features down to about 50 miles across. Still operating in orbit 
around Venus. 
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SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Pioneer Venus 2 

Venus Probe 

Aug 8, 1978 

Dec 9, 1978 

Dispatched heat-resisting probes to penetrate the atmosphere at widely separated locations and measured 
temperature, pressure, and density down to the planet's surface. Probes impacted on the surface. 

Magellan 

Venus Radar 
Mapping 

May 4, 1989 

Aug 1990 

Returned radar images that showed geological features unlike anything seen on Earth. One area scientists called 
crater farms; another area was covered by a checkered pattern of closely spaced fault lines running at right 
angles. Most intriguing were indications that Venus still may be geologically active. Will continue to map the 
entire surface and observe evidence of volcanic eruption into 1991. 

Galileo 

Jupiter Orbiter 
and Probe 

Oct 18, 1989 

Dec 8, 1990 (Earth) 
Feb 1991 (Venus) 

A sophisticated two-part spacecraft; an Orbiter will be inserted into orbit around Jupiter to remotely sense the 
planet, its satellites and the Jovian magnetosphere and a Probe will descent into the atmosphere of Jupiter to 
make in situ measurements of its nature. Galileo flew by Venus, conducting the first infrared imagery and 
spectroscopy below the planers cloud deck and used the Earth's gravity to speed it on its way to Jupiter. 
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SPACECRAFT 
Venera 1 

Sputnik 19 
Sputnik 20 
Sputnik 21 
Sputnik 22 
Mars 1 

Sputnik 24 
Zond 1 
Zond 2 
Venera 2 
Venera 3 

Venera 4 
Venera 5 


LAUNCH DATE ARRIVAL CATE 


MISSION 
Venus Probe 

Venus Probe 
Venus Probe 
Venus Probe 
Mars Probe 
Mars Probe 

Mars Probe 
Venus Probe 
Mars Probe 
Venus Probe 
Venus Probe 

Venus Probe 
Venus Probe 


Feb 12, 1961 

Aug 25, 1962 
Sep 1, 1962 
Sep 12, 1962 
Oct 24, 1962 
Nov 1, 1962 

Nov 4, 1962 
Apr 2, 1964 
Nov 30, 1964 
Nov 12, 1965 
Nov 16, 1965 

Jun 12, 1967 
Jan 5, 1969 


Feb 27, 1966 
Mar 1, 1966 

Oct 18, 1967 
Mar 16, 1969 


RFMARKS 


First Soviet planetary flight? launched fran Sputnik 8. Radio contact lost 
during flight? not operating when it passed Venus. 

Unsuccessful \fenus attempt. 

Unsuccessful Venus attempt. 

Unsuccessful Venus attempt. 

Spacecraft and final rocket stage blew up when accelerated to escape velocity. 

Contact was lost when the spacecraft antenna could no longer be pointed 
twards Earth. 

Disintegrated during attempt at Mars trajectory fran Earth parking orbit. 
Ccmnuni cat ions lost? spacecraft went into solar orbit. 

Passed by Mars? failed to return data; went into solar orbit. 

Passed by Venus, but failed to return data. 

Impacted on Venus, be caning the first spacecraft to reach another planet. 
Failed to return data. 

Descent capsule transmitted data during parachute descent. Sent measurements 
of pressure, density, and chemical composition of the atmosphere before 
transmissions ceased. 

Entry velocity was reduced by atmospheric braking before deployment of main 
parachute. Capsule entered the atmosphere on the planet's dark side? 
transmitted data for 53 minutes while traveling into the atmosphere before 
being crushed. 



USSR Planetary Space Flights 

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE 


Vfenera 

6 

Venus Probe 

Venera 

7 

Venus Lander 

Cosmos 

359 

Venus Lander 

Cosmos 

419 

. Mars Probe 

Mars 2 


Mars Orbiter 
and Lander 

Mars 3 


Mars Orbiter 
and Lander 

Venera 

8 

Venus Lander 


Cosmos 482 Venus Lander 

Mars 4 & 5 Mars Orbiters 

and Landers 


Jan 10, 1969 Mar 17, 1969 
Aug 17, 1970 Dec 15, 1970 

Aug 22, 1970 
May 10, 1971 

May 19, 1971 Nov 27, 1971 
May 28, 1971 Dec 2, 1971 
Mar 27, 1972 Jul 22, 1972 

Mar 31, 1972 

Jul 21, 1973 Feb 10, 1974 
Jul 25, 1973 Feb 12, 1974 
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Descent capsule entered the atmosphere on the planet's dark side; transmitted 
data for 51 minutes while traveling into the atmosphere before being crushed. 

Entry velocity was reduced aerodynamical ly before parachute deployed. After 
fast descent through upper layers, the parachute canopy opened fully, slewing 
desoent to allow fuller study of lower layers. Gradually increasing 
temperatures were transnitted. Returned data for 23 minutes after landing. 

Unsuccessful Venus attempt; failed to achieve escape velocity. 

First use of Proton launcher for a planetary mission. Placed in Earth orbit 
but failed to separate from fourth stage. 

Landing capsule separated from orb iter and made first, unsuccessful attempt to 
soft land. Lander carried USSR pennant. Orb iter continued to transmit data. 

Lander separated from parent capsule and landed in the southern hemisphere. A 
TV camera transmitted small panoramic view. Orbiter transmittal for 3 months. 

As the spacecraft entered the upper atmosphere, the desoent module separated 
while the service module burned up in the atmosphere . Entry speed was reduced 
by aerodynamic braking before parachute deployment. During descent, a 
refrigeration system was used to offset high temperatures . Returned data on 
temperature, pressure, light levels and descent rates. Transmitted f ran 
surface for about 1 hour. 

Unsuccessful Venus probe; escape stage misfired leaving craft in Earth orbit. 

Pair of spacecraft launched to Mars. Mare 4 retro rockets failed to fire; 
as it passed the planet, it returned one swath of pictures and sane radio 
occultation data. Mars 5 was successfully plaoed in orbit, but only operated 
only a few days. Returned photographs shewing small portion of southern 
hemisphere. 
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SPACECRAFT 

MISSION 

LAUNCH 

DATE 

ARRIVAL DATE 

Mars 6 

& 7 

Mars Or biters 
and Landers 

Aug 5, 
Aug 9, 

1973 

1973 

Mar 

Mar 

12, 1974 
9, 1974 

Venera 

9 

Venus Orbiter 
and Lander 

Jun 8, 

1975 

Oct 

22, 1975 

Venera 

10 

Venus Orbiter 
and Lander 

Jun 14, 

- 1975 

Oct 

25, 1975 

Venera 

11 

Venus Orbiter 
and Lander 

Sep 9, 

1978 

Dec 

25, 1978 

Venera 

12 

Venus Orbiter 
and Lander 

Sep 14, 

. 1978 

Dec 

21, 1978 

Venera 

13 

Venus Orbiter 
and Lander 

Oct 31, 

. 1981 

Mar 

1, 1982 

Venera 

14 

Venus Orbiter 
and lander 

Nov 4, 

1981 

Mar 

3, 1982 

Venera 

15 

Venus Orbiter 

Jun 2, 

1983 

Oct 

10, 1983 

Venera 

16 

Venus Orbiter 

Jun 7, 

1983 

Oct 

16, 1983 


REMARKS 


Second pair of spacecraft launched to Mars. Mars 6 lander nodule transmitted 
measurements of the Martian atmosphere during descent. Telemetry ceased 
abruptly when the landing rockets were fired. Soviet report of Mars 7 said 
"the descent nodule was separated from the station because of a hitch in the 
operation of one of the onboard system, and passed by the planet." 

First spacecraft to transnit a picture from the surface of another planet. The 
lander's signals were transmitted to Earth via the orbiter. Utilized a new 
parachute system, consisting of six chutes. Signals continued from the 
surface for nearly 2 hours 53 minutes. 

During descent, atmospheric measurements and details of physical and chemical 
contents were transmitted via orbiter. Transmitted pictures frcm the surface. 

Arrived at Venus 4 days after Venera 12. The two landers took nine samples of 
the atmosphere at varying heights and confirmed the basic components. Imaging 
system failed; did not return photos. Operated for 95 minutes. 

A transit module was positioned to relay the lander's data from behind the 
planet. Returned data on atmospheric pressure and components. Did not 
return photos; imaging system failed. Operated for 110 minutes. 

Provided first soil analysis frcm Venusian surface. Transmitted eight color 
pictures via orbiter. Measured atmospheric chemical and isotopic ocmpceition, 
electric discharges, and cloud structure. Operated for 127 minutes. 

Transmitted details of the atmosphere and clouds during descent; soil sample 
taken. Operated for 57 minutes. 

Obtained first high-resolution pictures of polar area. Compiled thermal map 
of almost entire northern hemisphere. 

Provided computer mosiac images of a strip of the northern continent. Soviet 
and U.S. geologists cooperated in studying and interpreting these images. 
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SPACECRAFT MISSION LAUNCH CATE ARRIVAL DATE REMARKS 


Vega 1 & 2 

Venus/Halley 

Dec 

15, 

, 1984 

Jun 

11, 1985 (Venus) 






Mar 

6, 1985 (Halley) 



Dec 

21, 

, 1984 

Jun 

15, 1985 (Venus) 






Mar 

9, 1985 (Halley) 

Phobos 1 & 2 

Mars/Phobos 

Jul 

7, 

1988 

Jan 

1989 (Mars) 



Jul 

12, 

, 1988 

Jan 

1989 (Mars) 


International two-spacecraft project using Venusian gravity to send them on to 
Halley's Carte t after dropping the Venusian probes. The Venus landers studied 
the atmosphere and acquired a surface soil sample for analysis. Each lander 
released a helium-filled instrumented balloon to measure cloud properties. The 
other half of the Vega payloads, carrying cameras and instruments, continued 
on to encounter Canet Halley. 

International two-spacecraft project to study Mars and its moon Phobos. 
Phobos 1 was disabled by a ground controller error. Phobce 2 entered Mars 
orbit in January 1989 to study the Martian surface, atmosphere, and magnetic 
field. On March 27, 1989 carenunication with Phobos was lost and efforts to 
ccxitact the craft were discontinued. 
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SPACECRAFr MISSION LAUNCH DATE ARRIVAL DATE REMARKS 

Pioneer 1 Ijjnar Orbit Ctet 11, 1958 Did not achieve lunar trajectory; launch vehicle second and third 

stages did not separate evenly. Returned data cn Van Allen Belt and 
other phenomena before reentering on October 12, 1958. 


Pioneer 2 

Lunar Orbit 

Nov 8, 1958 


Pioneer 3 

Lunar Probe 

Dec 6, 1958 


Pioneer 4 

Lunar Probe 

Mar 3, 1959 

Mar 4, 1959 

Ranger 1 

Lunar Probe 

Aug 23, 1961 


Ranger 2 

Lunar Probe 

Nov 18, 1961 


Ranger 3 

Rcwgh landing 

Jan 26, 1962 


Ranger 4 

Rough Landing 

Apr 23, 1962 

Apr 26, 1962 

Ranger 5 

Rough Landing 

Oct 18, 1962 



Third stage of launch vehicle failed to ignite. Returned data that 
indicated the Earth's equatorial region has higher flux and energy 
levels than previously believed. Did not achieve orbit. 

First stage of launch vehicle cutoff prematurely; transmitted data on 
dual bands of radiation around Earth. Reentered December 7, 1958 

Passed within 37,300 miles from the Moon; returned excellent data cn 
radiation. Entered solar orbit. 

Flight test of lunar spacecraft carrying experiments to collect data on 
solar plasma, particles, magnetic fields, and cosmic rays. Launch 
vehicle failed to restart resulting in low Earth orbit. Reentered 
August 30, 1961. 

Flight test of spacecraft systems for future lunar and interplanetary 
missions. Launch vehicle altitude control system failed, resulting in 
low Earth orbit. Reentered November 20, 1961. 

Launch vehicle malfunction resulted in spacecraft missing the Moon by 
22,862 miles. Spectrcmeter data on radiation were received. Entered 
solar orbit. 

Failure of central computer and sequencer system rendered experiments 
useless. No telemetry received. Impacted on far side of Moon. 

Rawer failure rendered all systems and experiments useless; 4 hours of 
data received from gamma ray experiment before battery depletion. 
Passed within 450 miles of Moon; entered solar orbit. 
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SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

Ranger 6 

Lunar Photo 

Jan 30, 1964 

Feb 2, 1964 

Ranger 7 

Lunar l*ioto 

Jul 28, 1964 

Jul 31, 1964 

Ranger 8 

Lunar Photo 

Feb 17, 1965 

Feb 20, 1965 

Ranger 9 

Lunar Ftioto 

Mar 21, 1965 

Mar 24, 1965 

Surveyor 1 

Lunar Lander 

May 30, 1966 

Jun 2, 1966 

Lunar Orbiter 1 

Lunar Orbiter 

Aug 10, 1966 

Aug 14, 1966 

Surveyor 2 

Lunar Lander 

Sep 20, 1966 

Sep 22, 1966 

Lunar Orbiter 2 

Lunar Orbiter 

Nov 6, 1966 

Nov 10, 1966 

Lunar Orbiter 3 

Lunar Orbiter 

Feb 4, 1967 

Feb 8, 1967 


REMARKS 


TV cameras failed; no data returned. Impacted in Sea of Tranquility 
area. 

Transmitted high quality photographs , man's first close-up lunar views, 
before inpacting in Sea of Clouds area. 

Transmitted high quality photographs before impacting in Sea of 
Tranquility area. 

Transmitted high quality photographs before impacting in Crater of 
Alphonsus. Almost 200 pictures were shewn live via commercial 

television in the first TV spectacular from the Moon. 

First U.S. spacecraft to make a fully controlled soft landing on the 
Moon; landed in the Ocean of Storms area. Returned high quality 
images, from horizon views of mountains to close-ups of its own 
mirrors, and seleno logical data. 

Photographed over 2 million square miles of the Moon's surface. Took 
first photo of Earth fron lunar distance. Impacted on the far side of 
the Moon on October 29, 1966. 

Spacecraft crashed onto the lunar surface southeast of crater 
Copernicus when one of its three vernier engines failed to ignite 
during a mid-course maneuver. 

Photographed landing sites, including Ranger 8 landing point, and 
surface debris tossed out at inpact. Impacted Moon on Oct 11, 1967. 

Photographed, lunar landing sites; provided gravitational field and 
lunar environment data. Impacted Moon on October 9, 1967. 
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ISA Lunar Space Flights 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Surveyor 3 

Lunar Lander 

Apr 17, 1967 

Apr 19, 1967 

Vernier engines failed to cut off as planned and the spacecraft bounced 
twice before landing in the Ocean of Storms. Returned images, 
including a picture of the Earth during lunar eclipse, and used a scoop 
to make the first excavation and bearing test on an extraterrestrial 
body. Returned data cm a soil sample. Visual range of TV cameras was 
extended by using two flat mirrors. 

Lunar Qrbiter 4 

Lunar Orb iter 

May 4, 1967 

May 8, 1967 

Provided first pictures of the lunar south pole. Impacted the Moon on 
October 6, 1967. 

Surveyor 4 

Lunar Lander 

Jul 14, 1967 

Jul 17, 1967 

Radio contact was lost 2-1/2 minutes before touchdown when the signal 
was abruptly lost; impacted in Sinus Medii. 

Lunar Qrbiter 5 

Uinar Qrbiter 

Aug 1, 1967 

Aug 5, 1967 

Increased lunar photographic coverage to better than 99%. Used in 
orbit as a tracking target. Impacted the Moon on January 31, 1968. 

Surveyor 5 

Lunar Lander 

Sep 8, 1967 

Sep 10, 1967 

Technical problems were successfully solved by tests and maneuvers 
during flight. Soft-landed in the Sea of Tranquility. Returned images 
and obtained data on lunar surface radar and thermal reflectivity. 
Fterformed first on-site chemical soil analysis. 

Surveyor 6 

Lunar Lander 

Nov 7, 1967 

Nov 9, 1967 

Soft-landed in the Sinus Medii area. Returned images of the lunar 
surface. Earth, Jupiter, and several stars. Spacecraft engines were 
restarted, lifting the spacecraft about 10 feet from the surface and 
landing it 8 feet from the original site. 

Surveyor 7 

Lunar lander 

Jan 7, 1968 

Jan 9 , 1968 

Landed near the crater Tycho. Returned seme stereo pictures of the 
surface and of rocks that were of special interest. Provided first 


observation of artificial light from Earth. 
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USA Planetary Space Flights 


SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE 


Mariner 1 

Venus Flyby 

Jul 

22, 1962 



Mariner 2 

Venus Flyby 

Aug 

27, 1962 

Dec 

14, 1962 

Mariner 3 

Mars Flyby 

Nov 

5, 1964 



Mariner 4 

Mars Flyby 

Nov 

28, 1964 

Jul 

14, 1965 

Mariner 5 

Venus Flyby 

Jun 

14, 1967 

Oct 

19, 1967 

Mariner 6 

Mars Flyby 

Feb 

24, 1969 

Jul 

31, 1969 

Mariner 7 

Mars Flyby 

Mar 

27, 1969 

Aug 

5, 1969 

Mariner 8 

Mars Orb iter 

May 

8, 1971 



Mariner 9 

Mars Orbiter 

May 

30, 1971 

Nov 

18, 1971 

Pioneer 10 

Jupiter Flyby 

Mar 

2, 1972 

Dec 

3, 1973 

Pioneer 11 

Jupiter/Satum 

Apr 

5, 1973 

Dec 

2, 1974 (Jupiter) 


Flyby 



Sep 

1, 1979 (Saturn) 


REMARKS 


Destroyed shortly after launch when vehicle veered off course. 

First successful planetary flyby. Provided instrument scanning data. Entered 
solar orbit. 

Shroud failed to jettison properly; Sun and Canopus not acquired; did not 
encounter Mars. Entered solar orbit. 

Provided first close-range pictures of Martian surface. Entered solar orbit. 

Advanced instruments returned data on Venus' surface temperature, a biosphere, 
and magnetic field environment. Entered solar orbit. 

Provided high-resolution photos of Martian surface, concentrating on 
equatorial region. Entered solar orbit. 

Provided high-resolution photos of Martian surface, concentrating on southern 
hemisphere. Entered solar orbit. 

Centaur stage malfunctioned shortly after launch. 

Mapped the whole planet; provided detailed photos of Photos and Deimos. Craft 
inoperable in Mars orbit. 

First spacecraft to penetrate the Asteroid Belt. Obtained first close-up 
images of Jupiter, investigated its magnetosphere , atmosphere and internal 
structure. Still operating in the outer Solar System. 

The successful encounter of Jupiter by Pioneer 10 permitted Pioneer 11 to be 
retargeted in flight to fly by Jupiter and encounter Saturn. Still operating 
in the outer Solar System. 
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NASA Major Launch Record 1958 


Imission/ 

| LAUNCH | LAUNCH 

| PERIOD 

CURRENT CRBITAL PARAMETERS (km) 

| WEIGHT 

[ REMARKS 

IMI" HI 


CATE 

I (Mins.) 

Apogee | Perigee | Incl (deq) 

1 (kg) 

1 (All Launches f ran ESMC, unless otherwise noted) 

1 : Mm 


mn 






Pioneer I (U) 
Eta I 

Thor 

Able I (U) 

Oct 11 


CCWN OCT 12, 1958 

34.2 

Measure magnetic fields around Earth or Moon. Error in 
burnout velocity and angle; did not reach Moon. Returned 
43 hours of data on extent of radiation band, hydrauagnetic 
oscillations of magnetic field, density of micraneteors in 
interplanetary space, and interplanetary maqnetic field. 

Beacon ^ (U) 

Jupiter C 
(U) 

Oct 23 


DID NOT ACHIEVE CRB IT 

4.2 

Thin plastic sphere (12-feet in diameter after inflation) 
to study atmosphere density at various levels. Upper 
stages and payload separated prior to first-stage burnout. 

Pioneer II (U) 

Thor 

Able I (U) 

Nov 8 


DID NOT ACHIEVE CRBIT 

39.1 

Measurement of magnetic fields around Earth or Moon. Thin: 
stage failed to ignite. Its brief data provided evidence 
that equatorial region about Earth has higher flux and 
hiqher energy radiation them previously considered. 

Pioneer III (U) 
Theta 1 

Juno II (U) 

Dec 6 


DOWN DEC 7, 1958 

5.9 

Measurement of radiation in space. Error in burnout 
velocity and angle; did not reach Mocn. IXjring its flight, 
discovered second radiation belt around Earth. 




■■■■■ 


' MB 


Vanguard II (U) 
Alpha 1 

Vanguard 
(SLV-4) (U) 

Feb 17 

123.8 

3140 558 32.9 

9.4 

Sphere (20 inches in diameter) to measure cloud cover. 
First Earth photo frcm satellite. Interpretation of data 
difficult because satellite developed precessing motion. 

Pioneer IV (s) 
Nu 1 

Juno II (S) 

Mar 3 


HELIOCENTRIC CRBIT 

6.1 

Measurement of radiation in space. Achieved Earth-Moon 
trajectory; returned excellent radiation data. Passed 
within 37,300 miles of the Moon on Mar 4, 1959. 

Vanguard (U) 
(SlV-5) (U) 

Vanguard 

Apr 13 




Payload consisted of two independent spheres: A contained 

precise magnetometer to map Earth's magnetic field, B was a 
30-inch inflatable sphere for optical tracking. Second 
stage failed because of damage at stage separation. 

Vanguard (U) 

Vanguard 
(SLV-6) (U) 

Jun 22 


DID NOT ACHIEVE CRBIT 

9.8 

Magnesium alloy sphere (20 inches in diameter) , to measure 
solar-Earth heating process which generates weather. 

Faulty second-stage pressure valve caused failure. 

Explorer (S-l) 
(U) 

Juno II (0) Jul 16 


DID NOT ACHIEVE ORBIT 

41.5 

Tb measure Earth's radiation balance. Destroyed by Range 
Safety Officer 5-1/2 seconds after liftoff; failure of 







power supply to guidance system. 


B-62 




vlASA Major Launch Record 


LAUNCH 

LAUNCH , 

PERIOD , 

I CURRENT CUBITAL PARAMETERS (km) 

VEHICLE 

DATE 

(Mins.) 



kplorer 6 (S-2) Thor-Able Aug 7 
S) (S) 

elta 1 


eaoon II (U) Juno II (U) Aug 14 


lig Joe (Mercury) Atlas (S) Sep 


DOWN APR 26, 


DID NOT ACHIEVE CRB IT 


SUBCRBITAL FLI 


anguard III (S) Vanguard Sep 18 127.6 3521 514 

TA 1 (SIV-7) (S) 


ttle Joe 1 
S) 


xplorer 7 
S-la) (S) 
ota 1 


ttie Joe i 


Little Joe Oct 4 
*6) (S) 


Juno II (S) Oct 


Little Joe Nov 
(LA #1A) (S) 


At las- Able Nov 2 
(U) 


ttle Joe 3 (S) Little Joe Dec 4 
(LA #2) (S) 


1 


SUBCRBITAL FLIGHT 


DOWN JULY 


SUBCRBITAL ELIOTT 


DID NOT ACHIEVE CRBIT 


SUBCRBITAL FLIGHT 


ttle Joe 4 (S) Little Joe Jan 21 

(LA f IB) (S) 

loneer V (P-2) Thar- Mar 11 

3) Able IV (S) 

Ipha 1 


SUBCRBITAL FLIGHT 
HELIOCENTRIC CRBIT 


1959 



REMARKS 

(All Launches fran ESMC, unless otherwise noted) 


Carried instruments to study particles and meteorology. I 
helped in the discovery of three radiation levels, a ring 
of electric current circling the Earth, and obtained crude 
cloud cover images. 


Thin plastic inflatable sphere (12-feet in diameter) to 
study atmosphere density at various levels. Premature fuel 
depletion in first stage caused upper stage malfunction. 


Suborbital test of the Mercury Capsule. Capsule recovered 
successfully after reentry test. 


Solar-powered magnesium sphere with magnetometer boom; 
provided a comprehensive survey of the Earth's magnetic 
field, surveyed location of lower edge of Van Allen 
radiation belts, and provided an accurate count of 
micrameteorite inpacts. Last transmission Dec 8, 1959 . 


the Mercury Capsule to qualify the 
booster for use with the Mercury Test Program. 


ta on energetic particles, radiation, and 
magnetic atoms. Also recorded the first raicrcmeteorite 
penetration of a sensor. 


rbital test of Mercury Capsule to test the escape 
systen. Vehicle functioned perfectly, but escape rocket 
ignited several seconds too late. 


payload shroud broke away after 45 

seconds. 


Suborbital test of the Mercury Capsule, included escape 


MWiI 'll ■ 'I 


■ I I H1*ll Mil I I 


system and biomedical tests with monkey (Sam) aboard, to 
demonstrate high altitude abort at max q. (WFF) 


Try 


Suborbital test of Mercury Capsule included escape system 

and biomedical test with monkey (Miss Sam) aboard. (WFF) 

43.0 Sphere, 26 inches in diameter, to investigate 

interplanetary space between orbits of Earth and Venus; 
test long-range ccrmunicat ions ; and determine strength of 
magnetic fields. 
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1960 


NASA Major Launch Record 



LAUNCH 

LAUNCH 

PERIOD 



REMARKS 

| Inti Desig 

VEHICLE 

DATE 

(Mins.) 

Wi\ i MB III Ml 

nsn 

(All Launches fran ESMC, unless otherwise noted) 


Juno II (U 

Mar 23 



16.0 


Tiros I (S) 
Beta 2 

Thor-Able 

(S) 

Apr 1 

98.7 

717 673 48.4 

122.5 


Scout X (U) 

Scout X (U) Apr 18 




Suborbital Launch Vehicle Development Test with live first 
and third stages. Vehicle broke up after first-stage 
burnout. 

Echo A-10 UJ) 

Thor- 
Delta (U) 

May 13 



75.3 

100-foot passive reflector sphere to be used in a series o 
ccrmunications experiments. During coast period, attitude 
control jets on second stage failed. 

Scout I (S) 

Scout (S) 

Jul 1 




Launch Vehicle Development Test; first complete Scout 
vehicle. (WFF) 

Mercury (MA-1) 

(u> 

Atlas (U) 

Jul 29 


DID NOT ACHIEVE CRB IT 


Suborbital test of Mercury Capsule Reentry. The Atlas 
exploded 65 seconds after launch. 

Echo I ( A-ll ) 
(S) 

Iota 1 

Thor- 
Delta (S) 

Aug 12 


DOWN MAY 24, 1968 

75.3 

First passive camunications satellite (100-foot sphere). 
Reflected a pre-taped radio message from President 
Eisenhower across the Nation, demonstrating feasibility of 
global radio ccrmunications via satellite. 

Pioneer (P-30) 
<U) 

Atlas-Able 

(U) 

Sep 25 



175.5 

Highly instrumented probe, in lunar orbit, to investigate 
the environment between the Earth and Moon. Second stage 







failed due to malfunction in oxidizer system. 

Scout II (S) 

Scout (S) 

Oct 4 


SUBCRBITAL FLIGHT 


Launch Vehicle Development Ttest; second complete Scout 
vehicle, reached altitude of 3,500 mi. (WFF) 

Explorer 8 
(S— 30) (S) 
Xi 1 

Juno II (S) Nov 3 

106.1 

1689 405 49.9 

40.8 


Little Joe 5 
(U) 

Little Joe Nov 8 
(L/V #5) (S) 


SUBCRBITAL FLIGHT 


Suborbital test of Mercury Capsule to quality capsule 
system. Capsule did not separate from booster. (WFF) 

Tiros II (S) 
Pi 1 

Thor- 
Delta (S) 

Nov 23 

97.2 

668 583 48.5 

127.0 

Test of experimental television techniques and infrared 
equipment for global meteorological information system. 

Explorer (S-56) 
(U) 

Scout (U) 

Dec 4 


DID NOT ACHIEVE CRBIT 

6.4 

12-foot sphere to determine density of Earth's atmosphere. 
Second stage failed to ignite. (WFF) 


B-64 











\IASA Major Launch Record 


I960 



LAUNCH 

LAUNCH 

PERIOD 


vrm 

1 WEIGHT 

REMARKS 

riifl *55s?^B®s 

VEHICLE 

DATE 

(Mins. ) 


csu 

1 (kq) 

(All Launches from ESMC, unless otherwise noted) 

Pioneer (P-31) 
U) 

At las- 
Able (U) 

DSC 15 

DID NOT ACHIEVE CRB IT 


175.9 


tercury (Wt-IA) 
S) 

Redstone 

(S) 

ttec 19 

SUBCRBITAL FLIGHT 



Unmanned Mercury spacecraft, in suborbital trajectory, 
impacted 235 miles down range after reaching an altitude of 
135 miles and a speed of near 4,200 mph. Capsule recovered 
about 50 minutes after launch. 

1961 







tercury (JR-2) 
S) • 

HOI 

Jan 31 

SUBCRBITAL FLIGHT 


1315.0 


icplorer 9 (S) 
3elta 1 

Scout (S) 

Feb 16 

DOW AIR 9, 1964 


6.8 

12-foot sphere to determine density of Earth's atmosphere. 
First spacecraft orbited by all-solid rocket. (WFF) 

tercury (MA-2) 
S) 

Atlas (S) 

Feb 21 

SUBCRBITAL FLIGHT 



Suborbital test of Mercury Capsule? upper part of Atlas 
strengthened by 8-inch wide stainless steel band. Capsule 
recovered less than 1 hour after launch. 

Explorer (S-45) 
U) 

Juno II (U) Feb 24 

DID NOT ACHIEVE CRBIT 


33.6 

Investigate the shape of the ionosphere. Malfunction 
following booster separation resulted in loss of payload 
telemetry and third and fourth stages failed to ignite. 

kittle Joe 5A 
U) 

Little Joe Mar 18 
(L/V #5A) CO) 

SUBCRBITAL FLIGHT 



Suborbital test of Mercury Capsule; escape rocket motor 
fired prematurely and prior to capsule release. (WFF) 

tercury (M*-BD) 
S) 

Redstone 

(S) 

Mar 24 

SUBCRBITAL FLIGHT 


1315.0 

Suborbital test of launch vehicle for Mercury flight to 
acquire further experience with booster before manned 
flight was attempted. 

icplorer 10 (s) 
.appa 1 

Ihor- 
Delta (S) 

Mar 25 

DOWN JUN 1968 


35.8 


tercury (MA-3) 
U) 

Atlas (U) 

Apr 25 

DID NOT ACHIEVE CRBIT 



Orbital flight test of Mercury capsule. Destroyed after 40 
seconds by Range Safety Officer when the inertial guidance 
system failed to pitch the vehicle over toward the horizon. 

Explorer 11 (s) 
!u 1 

Juno II (S) 
(4 stages) 

Apr 27 

105.8 

1578 485 28 

.8 

37.2 

Placed in elliptical orbit to detect high energy gamna rays 
fran cosmic sources and n«p their distribution in the sky. 

ittle Joe 5 b 
S) 

Little Joe Apr 28 
(L/V *5B) (S) 

SUBCRBITAL FLIGHT 


1315.0 


tercury (S) 
Freedan 7) 

Mercury- May 5 

Redstccie-3 (S) 



1315.0 
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NASA Major Launch Record 


1961 



launch 

LAUNCH 


CIRKEOT CRBITAL PARAMETERS (km) 

WEIGHT 

REMARKS 


VEHICLE 

DATE 

■LEr'vi] 

KtggasM m-. -Mt.-'-m mm mo 

(kg) 

(All Launches fran ESMC, unless otherwise noted) 

Explorer (S-45a) 
(U) 

Juno II (U 

May 24 



33.6 

Investigate the shape of the ionosphere. Second stage 
ignition system malfunctioned. 

Meteoroid Sat A 
Explorer (S-55) 

Scout (U) 
(U) 

Jun 30 


DID NOT ACHIEVE CRB IT 

84.8 

Evaluate launch vehicle; investigate micrameteoroid impact 
and penetration. Third stage failed to ignite. (WFF) 

Tiros III (S) 
Rho 1 

Thor- 
Delta (S) 

Jul 12 

100.1 

801 730 2773 

129.3 

Development of meteorological satellite system. Provided 
excellent quality photographs and infrared data. 
Photographed many tropical storms during 1961 hurricane 
season and credited with discovering Hurricane Esther. 

Liberty Bell 7 
(S) 

Mercury- 

Redstone-4 

(S) 



SUBCFBITAL flight 
LANDED JUL 21, 1961 


Manned suborbital flight with Virgil I. Grissom. After 
landing, spacecraft was lost but pilot was rescued from 
surface of water. Mission Duration 15 minutes 37 seconds. 

Explorer 12 (S— 3) Thor- 
(S) Delta (S) 

Ups i Ion 1 

Aug 16 


DOWN SEP 1963 

37.6 

First of a series' to "investigate solar winds'^ T 

interplanetary magnetic fields, and energetic particles. 
Identified the Van Allen Belts as a magnetosphere. 

Ranger I (U) 
Phi 1 

Atlas- 
Agena (U) 

Aug 23 


TOWN MB 30, 1961 

306.2 

Flight test of lunar spacecraft carrying experiments to 
investigate cosmic rays, magnetic fields, and energetic 
particles. Agena failed to restart, resulting in low 
Earth orbit 

Explorer 13 (U) 
Chi 1 

Scout (u) 

Aug 25 


DOWN AUG 28, 1961 

84.8 

Evaluate launch vehicle; investigate micrcraeteoroid impact 
and penetration. Initial orbit lower than planned, (WFF) 

Mercury (MA-4) 
(S) 

A-Alpha 1 

Atlas (S) 

Sep 13 


DOWN SEP 13, 1961 

1224.7 

■Bli— 

Probe - A (P”-2l) 
(S) 

Scout (S) 

Oct 19 


SUBCRBITAL FLIGHT 


Vehicle test/scientific Geoprobe. Reached altitude of 
4,261 miles; provided electron density measurements, (WFF) 

Saturn Ttest 
(SA-1) (S) 

Saturn I 
(S) 

Oct 27 


SUBORBITAL FLIGHT 


Suborbital launch vehicle development test of propulsion 
system of the S-l booster; verification of aerodynanic and 
structural design of entire vehicle. 

Mercury (MS-l) 
(U) 

AF 609A 
Blue Scout 

Nov 1 
(U) 


DID NOT ACHIEVE CRB IT 

97.1 

Orbital test of Mercury Tracking Network. First stage 
exploded 26 seconds after liftoff; other three stages 
destroyed by ranqe safety officer 44 seconds after launch. 

Ranger II (U) 
A-Theta 1 

Atlas 
Agena (U) 

Nov 18 


DOWN NCV 20, 1961 


Flight test spacecraft systems designed for future lunar 
and interplanetary missions. Inoperative roll gyro 
prevented Agena restart resulting in a low Earth orbit. 
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ASA Major Launch Record 


1961 


SSIOH/ 

LAUNCH 

LAUNCH 

PERIOD 

CIRRENT CRBITAL PARAMETERS (km) 

WEIGHT 

REMARKS 

tl Desig 

VEHICLE 

CATE 

(Mins. ) 

Tn* 1 lx i fwtrem 

(kq) 

(All Launches fron ESMC, unless otherwise noted) 

rcury (MA-5) 
Iota 1 

Atlas (S) 

Nov 29 


D CfcN NO/ 29, 1961 

1315.4 

Final flight test of all Mercury systems prior to manned 
orbital flight; chimpanzee Enos on board. Spacecraft and 
chimpanzee recovered after two orbits. 

*:■ 4 .-', 


HHHH 

MM 



- — - ' I5S2" 

ho (AVT-1) (S) 

Thor (S) 

Jan 15 


SUBCRBITAL FLIGHT 

256.0 

Suborbital Comnunications Tfest. Canister ejection and 








nger III (U) 
Dha 1 

Atlas- 
Agena (U) 

Jan 26 


HELIOCENTRIC ORBIT 

329.8 

Rough land instrumented capsule on Moon, Booster 
malfunction resulted in spacecraft missing Moon by 22,862 
miles and going into solar orbit. TV pictures unusable. 

ros IV (S) 
ta 1 

Thor- 
Delta (S) 

Feb 8 

100.1 

82? 733 i573 

129.3 

Continued research and development of meteorological 
satellite system. u.S. Weather Bureau initiated 
international radio facsimile transmission of cloud maps 
based on data received. 

rcury (MA-6) Atlas (S) 

riendship 7) (S) 

Tina 1 

Feb 20 


LANDED FEB 20, 1962 

1354.9 

First U.S. manned orbital flight. John H. Glenn, Jr. made 
three orbits of Earth. Capsule and pilot recovered after 
21 minutes in the water. Mission Duration 4 hours 







55 minutes 23 seconds. 

sntry I (U) 

Scout (S) 

Mar 1 


SUBCRBITAL FLIGHT 


Launch vehicle development test/Reentry test. Desired 
speed not achieved. (WFF) 

>1 (S) 
:a 1 

Thor- 
Delta (S) 

Mar 7 


DON OCT 8, 1981 

207.7 


?be B (P-21a) 

l 

Scout (S) 

Mar 29 


SUBCRBITAL FLIGHT 


Suborbital vehicle test/scientific geoprobe. Reached an 
altitude of 3,910 miles; provided electron density 
measuranents. (WFF) 

iger 4 (U) 
1 

Atlas- 
Agena {s) 

Apr 23 

IMPACTED MOCN ON AIR 26, 1962 


Second attempt to rough land instrunented capsule on Moon. 
Failure of central computer and sequencer systsn rendered 
experiments useless. Impacted on far Bide of Moon after 
flight of 64 hours. 

urn Test 
r2> (S> 

Saturn I 
<S) 

Apr 25 


SUBCRBITAL FLIGHT 86167.0 

Suborbital launch vehicle test; carried 95 tons of ballast 
water in upper stages which was released at an altitude of 
65 miles to observe effect on upper region of the 
atmosphere (Project High Water). 
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NASA Major Launch Record 


196 



LAUNCH 

LAUNCH 

PERIOD 

CTRRENT CUBITAL PARAMETERS (tan) 

WEIGHT 

REMARKS 

BSESHB® 

VEHICLE 

DATE 

(Mins. ) 

I I BBilWPSll 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

Ariel I (S) 
Onicron 1 

Thor- 
Delta (S) 

Apr 26 




59.9 

Carried six British experiments to study ionosphere, solai 
radiation, and cosnic rays. First International Satellite 
Cooperative with UK. 

Centaur Test 1 
(AC-1) (U) 

Atlas- May 8 

Centaur (u) 


SUBCRBITAL FLIGHT 



Launch vehicle development test. Centaur exploded before 
separation. 

Aurora 7 
(MA-7 ) (S) 

Atlas (S) 

May 24 





Orbital Manned Flight with M. Scott Carpenter. Reentered 
under manual control after three orbits. Mission Dura tier 

Tau 1 







4 hours 56 minutes 5 seconds. 

Tiros V (S) 
A- Alpha 1 

Thor- 
Delta (S) 

Jun 19 

99.8 

916 583 

58.1 

129.3 


Itelstar 1 (S) 
A-Epsilon 

Thor- 
Delta (S) 

Jul 10 

157.8 

HUMS 

44.8 

77.1 

First privately built satellite to oonduct communication 
experiments. First telephone and television experiments 
transmitted. Reimbursable. 

Echo (AVT-2) (S) 

Thor (S) 

Jul 18 


SUBCRBITAL FLIGHT 


256.0 

Suborbital dormunications test, inflation successful; 
radar indicated sphere surface not as smooth as planned. 


e iaii 

Jul 22 


DID NOT ACHIEVE CRB IT 

262.8 

Venus Flyby. Vehicle destroyed by range safety officer 
about 290 seconds after launch when it veered off course. 

Mariner II (P-38) At las - 
(S) Agena (S) 

A-Rho 1 

Aug 27 


HELIOCENTRIC ORBIT 


202.8 

Second Venus flyby. First successful interplanetary protx 
Passed Venus on Dec 14 at 21,648 miles, 109 days after 
launch. Provided data on solar wind, cosnic dust density 
and particle and magnetic field variations. 

Reentry II (u) 

Scout (U) 

Aug 31 


SUBCRBITAL FLIGHT 




Tiros VI (S) 
A-Psi 1 

Thor- 
Delta (S) 

Sep 18 

98.1 

679 653 

58.3 

127.5 

Provide coverage of 1962 hurricane season. Returned high 
quality cloud cover photographs. 

Alouette I (S) 
B- Alpha 1 

Thor- Sep 29 

Agena B (S) 


■HHH 



Designed and built by Canada to measure variations in 
ionosphere electron density distribution. Returned 
excellent data to 13 Canadian, British, and U.S. stations 








(Cooperative with Canada) 

Explorer 14 
(S-3a) (S) 
B-Gamna 1 

Thor- 
Delta (S) 

Oct 2 


DCWN JUL 1, 1966 


40.4 

Monitor trapped corpuscular radiation, solar particles, 
cosmic radiation, and solar winds. Placed into a highly 
elliptical orbit; excellent data received. 
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Delta 1 


nger V (U) 
Eta 1 


LAUNCH 

LAUNCH 

VEHICLE 

DATE 

Atlas <s) 

Oct 3 

Atlas- 

Oct 18 

Agena (S) 



PERIOD CtRRENT CRBITAL PARAMETERS (km) I WEIGHT 
(Mins.) Apogee [ Perigee I Incl (deg) (kg) 


LANDED OCT 3, 1962 1360.8 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 


Manned Orbital Flight with Walter M. Scnirra, Jr. Made six 
orbits of the Earth. Mission Duration 9 hrs 13 min 11 sec. 


Rough land instrumented capsule on Moon. Malfunction 
caused power supply loss after 8 hours 44 minutes. Passed 
within 450 miles of the Moon. 



turn (SA-3) Saturn I Nov 16 

) (S) 


lay I (S) Tbor- Dec 13 185.1 

Upsilon 1 Delta (S) 


Suborbital launch vehicle development flight. Second 
"Project High Water" using 95 tons of water released at an 
altitude of 90 n.mi. 


Test intercontinental microwave cacmunication by low- 
altitude active repeater satellite. Initial power failure 
overcome. Over 500 caimunication tests and demonstrations 
conducted. 


Measure micrcmeteoroid puncture hazard to structural skin 
sanples. First statistical sample; flux level found to lie 
between estimated extremes. ‘ 


63 

rKxm i (U) 
53 004A 

Thor- 
Delta (S) 

Feb 14 

turn Test 
^4) (S) 

Saturn I 

<s> 

Mar 28 

?lorer 17 
>6) (S) 

S3 009A 

Thor- 
Delta (S) 

Apr 3 

[star II Tsj 
1A 

Thor-Delta 

(S) 

May 7 


lETSl 


CIFRENT ELEMENTS NOT MAINTAINED 


SUBCRBITAL FLIGHT 


DOWN NCV 24, 1966 


‘cury (Faith 7) Atlas (s) 


LANDED MAY 16, 1963 


OF POOR QUALITY 


First test of ccnmunication satellite in geosynchronous 
orbit. Initial ccnmunication tests successful; all 
contact lost 20 seconds after ccnmand to fire apogee motor. 


Suborbital launch vehicle development test . Programed 
in-flight cutoff of one of eight engines successfully 
danonst rated propellant utilization system function. 


Measure density, composition, pressure and temperature of 
Earth's atmosphere. Discovered belt of neutral heliun 
around Earth. 


Conduct wideband coranunication experiments. Color and 1963 
black and white television successfully transmitted to 
Great Britain and France. Reimbursable. 


Orbital Manned flight with L. Gordon Cooper, Jr. Various 
tests and experiments performed. Capsule reentered after 
22 orbits. Mission Duration 34 hrs 19 min 49 sec 
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196 


Mission/ 

LAUNCH 

LAUNCH 


CURRENT CFBITAL PARAMETERS (km) 

WEIGHT 

RfMARKS 

l\\ 11, I'lx 

VEHICLE 

DATE 





(kq) 

(All Launches from ESMC, unless otherwise noted) 

RFD-l (S) 

Scout (S) 

Hay 22 


SUBCRBITAL FLIGHT 


217.6 

Suborbital reentry flight test; carried ADC Reactor mocku 
Reimbursable. 

Tiros VII (S) 
1963 024A 

Thor-De lta 
(S) 

Jun 19 

95.8 

560 

557 

58.2 

134.7 

Continued meteorological satellite development. Furnish© 
over 30,000 useful cloud cover photographs, including 
pictures of Hurricane Ginny in early staqes in mid-Octobe 

CRL (USAF) (S) 
1963 026A 

Scout (S) 

Jun 28 


DOWN 

DEC 14, "1983 


99.8 

Canbridge Research Lab geophysics experiment test. 
(Re imbursab le ) 

Reentry rri (U) 

Scout (U) 



SUBCRBITAL FLIGHT 



Suborbital reentry flight demonstration test of an abZati 
material at reentry speeds. Vehicle failed. (WFF 

Syncon II (S) 
1963 03IA 

Thor-De lta 
(S) 

Jul 26 

CURRENT ELEME3TIS NOT MAINTAINED 

39.0 


Little Joe II 
Test (S) 

Little Joe 
II #1 (S) 

Aug 28 


SUBCRBITAL FLIGHT 



Suborbital Apollo launch vehicle test. Booster 
qualification test with dummy payload. (White Sands 

Explorer 18 (S) 
(IMP-A) 

1963 046A 

Thor-De lta Nov 27 
(DSV-3C) (S) 


DOWN 

DEC 30, 1965 


62.6 

First in a series of Interplanetary Monitoring Platforms 
observe interplanetary space over extended period of sola 
cycle. Discovered region of high-energy radiation beyond 
Van Allen belts; reported stationary shock wave created 
interaction of the solar wind and geanagnetic field. 

Centaur Test II 
(AC-2) (S) 

1963 047A 

At las- Nov 27 

Centaur (S) 

105.8 

1585 

473 

30.4 

4620.8 

Launch vehicle development test. Instrumented with 2,000 
pounds of sensors, equipment, and telemetry ? performance 
and structural integrity test. 

b<plorer 19 
(AD-A) (S) 
1963 053A 

Scout 24 
(S) 

Dec 19 


DOWN MAY 10, 1981 


7.7 

Sphere, 12 feet in diameter, was optically tracked after 
tracking beacon failed, to obtain long-term atmospheric 
density data and study density changes. (WSMC 

riros VIII (S) 
1963 054A 

Delta 22 Dec 21 

(DSV-3B) (S) 

98.9 

719 

687 

58.5 

120.2 

Continued meteorological satellite development; initial 
flight testing of Automatic Picture Transmission (APT) 
camera systan which made it possible to obtain local clou 
cover pictures using inexpensive ground stations. 


■■mil 



■mm 



■■■■ 


ielay II (S) 
1964 003A 

Delta 23 Jan 21 

(DSV-3B) (S) 

194.7 

7511 

1990 

46.4 

85.3 

Modified carruinication satellite with a capability of TV 
300 cn e-way voice transmissions or 12 two-way narrcwband 
ccmminication. Completed more than 230 demonstrations ar 
tests; also obtained over 600 hours of radiation data. 
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REMARKS 

(All Launches frcm ESMC, unless otherwise noted) 


iturn I (5A-5) Saturn I Jan 29 
i) (S) 

>64 005A 


inger VI (U) Atlas- Jan 30 

'64 007A Agena (S) 


;acon Explorer A Delta 24 Mar 
1-66) (U) (0) 


mini I (S) Titan II Apr 

64 018A (S) 


Bags 


D0W4 AIR 30, 1966 


IMPACTED MOON ON FEB 2, 1964 


DID NOT ACHIEVE CRB IT 




Launch vehicle development test. Fifth flight of Saturn 
first Block II Saturn, first live flight of the LQX/LHj 
fueled second stage (S-IV). 1,146 measurements taken. 

Photograph lunar surface before hard impact I No video 
signals received. Impacted on west side of Sea of 
Tranquility, within 20 miles of target, after 65.6 hour 
flight. 


Doppler 

shift geodetic tracking experiments. Vehicle third stage 
malfunctioned. 






olio Abort 
001 (S) 

Little Joe 
(S) 

May 13 


SUBORBITAL FLIGHT 

Vehicle development test 
atmospheric abort system 

to demonstrate Apollo spacecraft 1 
i capabilities. (White Sands) | 

turn I ( SA-6 ) 

Saturn I 

May 28 

88.5 


31.8 17644.9 Vehicle development test 


) 

64 025A 

(S) 




of the Apollo spacecraft 

. 106 measurements obtained. 


nger VII (S) Atlas- Jul 28 

64 041A Agena (S) 


IMPACTED MOON ON JUL 31, 196 




Photograph lunar surface 
4,316 high quality photographs shewing amazing detail 
before impacting in Sea of Clouds; flight time 68 hours 
35 minutes 55 seconds. 
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196 



LAUNCH 

LAUNCH 

PERIOD 


C 3 

REMARKS 

e5!35w * 

VEHICLE 

DATE 

(Mins. ) 




(All Launches Cram ESMC, unless otherwise noted) 

Reentry TV (S) 

Scout (S) 

Aug 18 


SUBCRBITAL FLIGHT 




Syncon III (S) 
1964 047A 


Aug 19 


65.8 

Experimental geosynchronous ccmnuni cat ions satellite. 
Provided live IV coverage of the Olympic games in Tbkyo a 
conducted various ccnmunications tests. 


Scout 123 
(S) 

Aug 25 

103.7 


79.9 

44.5 

Ionosphere Explorer to obtain radio soundings of upper 
ionosphere as part of the Tboside Sounder program. 

Nimbus I (S) 
1964 052A 

Thor- 
Agena 386 

Aug 28 
(S) 




376.5 

Improved meteorological satellite; Earth oriented to 
provide complete global cloud cover images. Returned mor 
than 27,000 excellent photos; APT system supplied daytim 
photos to low-cost qround stations. 

CGO I (U) 
1964 054A 

Atlas- 
Agena (S) 

Sep 4 

CURRENT ELEMENTS NOT MAINTAINED 

487.2 

Standardized spacecraft capable of conducting related 
experiments. Carried 20 instruments to investigate 
geophysical and solar phenomena. Boon deployment anomaly 
obscured horizon scanner’s view of Earth. Varying qualit 
data received from all experiments. 

Saturn I (SA-7) 
(S) 

1964 057A 


Sep 18 


DOWN SEP 22, 1964 



Demonstrate Launch Vehicle/spacecraft compatibility and 
test launch escape systen. Telemetry obtained fran 131 
separate and continuous measurements. 

Explorer 21 (U) 
1964 060A 

Delta 26 
(U) 

Oct 4 


DOWN JAN 30, 1966 





fcsnMtji 

Oct 9 




217.6 


Explorer 22 (S) 
1964 064A 

scout 123 
(S) 

Oct 10 

104.5 

1060 877 

79.7 

52.6 

Beacon Explorer; to provide data on variations in the 
ionosphere's structure and relate ionospheric behavior to 
solar radiation. Low-cost ground stations throughout the 
world received uncoded radio signals. Laser tracking 
accomplished on October 11. (W3MC 

Mariner III (0) 
1964 073A 

Atlas- 
Agena (U) 

Nov 5 


HELIOCENTRIC CFBIT 

260.8 


Explorer 23 
(S-55C) (S) 
1964 074A 



DOW JUN 29, 1983 


133.8 

Provided data on meteoroid penetration and resistance of 
various materials to penetration. (WFF 
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LAUNCH 

LAUNCH 

PERIOD 

CIRREOT CRBITAL PARAMETERS (ta) 


REMARKS 


VEHICLE 

□ATE 

(Mins. ) 

1 ~ 


nm 

(All Launches f ran ESMC, unless otherwise noted) 

Explorer 24 (S) 
1964 076A 
Explorer 25 (S) 
1964 076B 

Scout 135 
(S) 

NOV 21 

115.2 

D0WJ OCT 18, 1968 
2401 524 

81.3 

8.6 

34.0 

First dual payload (Air Density/Injun) ; two satellites 
provided detailed information on complex radiation-air 
density relationships in the upper atmosphere. (WSMC) 

Mariner IV (Si 
1964 07 7 A 

Atlas 
tejena (S) 

NOV 2k 


HELIOCENTRIC CRBIT 


Second of two 1964 Mars flyby launches. Encounter occur ce< 
on Jul 14, 1965, with closest approach at 6,118 miles of 
the planet. Transmitted 22 pictures. 

Apollo Abort 
A-002 (S) 

Little Joe 
(S) 

Dec 8 


SUBCRBITAL FLIGHT 

42593.0 

First test of Apollo emergency detection system at abort 
altitude. (White Sands) 

Centaur (AC-4KS) A-Centaur 
1964 082A (S) 

Dec 11 


DOWN DEC 12, 1964 


2993.0 

Vehicle development flight carried mass model ofTSurveyor 
spacecraft; propulsion and stage separation test. 

San Marco 1 (S) 
1964 084A 

Scout (S) 

Dec 15 


DOWN SEP 13, 1965 


mu 

Flight test of satellite to furnish data on air density anc 
ionosphere characteristics. Launch vehicle provided by 
NASA; launched by Italian Crew. (WFF) 

Explorer 26 (S) 
1964 086A 

Delta 27 
(S) 

Dec 21 

CURRENT ELEMENTS NOT MAINTAINED 

45.8 



■■■ ’ 







Gemini II (S) 

Titan II 
(S) 

Jan 19 


SUBCRBITAL FLIGHT 


3133.9 

Demonstrate structural integrity of reentry module heat 
protection during maximum heating rate reentry and 
demonstrate variable lift on reentry module. 

Tiros IX <S) 
1965 004A 

Delta 28 
<S) 

Jan 22 

119.0 


96.4 

138.3 

First "Cartwheel" configuration for Weather Bureau's 
Operational system. Provided increased coverage of global 
cloud cover with pictures of excellent cjjality. 

060 B-2 (S) 
1965 007A 

Delta (S) 

Feb 3 


DOWN AUG 9, 1989 

244.9 Second in a series to measure frequency and energy of solai 
electromagnetic radiation in ultraviolet. X-ray and gamma- 
ray regions of spectrum 

fegasus I (S) 
1965 009 A 

Saturn I 
(SA-9) (S) 

Feb 16 


DCWN SEP 17, 1978 


1451.5 

Obtained scientific and engineering data cm magnitude and 
direction of meteoroids in near-Earth orbit. 

tanger VIII ( S ) 
L965 010A 

Atlas- 
Agena (S) 

Feb Vi 

IMPACTED M0CN CN FEB 20, 

wm 

m 

Photograph lunar surface before hard impact. Transmitted 
7,137 high quality photographs before impacting in Sea of 
Tranquility; flight time 64.54 hours. 

Oentaur Ttest 
AC-5) (U) 

A-Centaur 

(U) 

Mar 2 


SUBCRBITAL FLIGHT 



Vehicle development test; Atlas stage failed 4 seconds 
after liftoff. 


B-73 












NASA Major Launch Record 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT CRBITAL PARAMETER 

Inti Desiq 

VEHICLE 

DATE 

(Mins.) 

■ ■W7T3I 

Ranger IX (S) 
1965 023A 

Atlas 
Agena (S) 


IMPACTED HXN CN MAR 24, 196 

Gemini III (S) 
1965 024A 

Titan II 
(S) 



LANDED MAR 23, 1965 

Intelsat 1 (F-l) 
(S) 

1965 028A 

Delta 30 
(S) 

Apr 6 


Deplore r 27~<S) 
1965 032A 

Scout 136 
(S) 

Apr 29 



Apollo Abort 
A-003 (U) 

Little Joe 
II <U) 

May 19 


SUBCXBITAL FLIGHT 

pi ra ri (s) 

Atlas 

(S) 

May 22 


SUBCRBITAL FLIGHT 

Pegasus II (s) 
1965 039A 

Saturn I 
(SA-8) (S) 

May 25 


DOKN NOT 3, 1979 

Explorer 28 (s) 
1965 042A 

Delta 31 
(S) 

May 29 


DOWN JUL 4, 1968 

Gemini IV (S) 
1965 043A 

Titan II 
(S) 

Jun 3 


LANDED JUN 7, 1965 

Tiros X (S) 
1965 05 1A 

Delta 32 
(S) 

Jul 1 

100.3 

817 728 9 

Pegasus III (S) 
1965 060A 

Saturn I Jul 30 

(SA-10) (S) 


DOW* AUG 4, 1969 
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1965 


S (Km) 


WEIGHT 


REMARKS 


(kg) 

5 364.7 

3236.9 


NED 


38.5 


(All Launches frcm ESMC, unless otherwise noted) 
Photograph lunar surface before hard impact . Transmitted 
5,814 excellent quality pictures; about 200 pictures 
relayed live via ocronercial IV. Flight time 64.52 hours. 
First manned orbital flight of the Gemini program, witH 
astronauts Virgil I. Grlsscn and John W. Young. Manually 
controlled reentry after three orbits. Mission Duration 

4 hours 53 minutes. 

First operational satellite for Cansat Corp. , to provide - 
ocnnercial trans-Atlantic ocnnunlcations. Reimbursable. 


2005.8 

l45n5 

597TT 


O 177.0 


Beacon Explorer; obtained data on Earth's gravitational 

field. Also carried laser tracking experiments. 

Demonstration of ^ abort capability of Apollo spacecraft. 
Launch escape vehicle at high altitude not accomplished du» 
to malfunction of Little Joe II Booster. (White Sands) 
Second Reentry Test to study heating envirorroent 
encountered by a body entering Earth’s atmosphere at high 

speed. ^ ) ^ 

Micrcraeteoroid detection experiment confirmed lcvreiT 

meteoroid density than expected. 

Third Interplanetary Monitoring PLatfozm, carrying eight 
scientific instrunents, to measure magnetic fields, oosnic 
rays, and solar wind beyond Earth’s magnetosphere. 

Second manned Ganini flight with James A. McDivitt and 
Edward H. White. During flight, White donned pressure sui 
and performed EVA using ZIP (Zero-G Integral Propulsion) 
Unit. EVA duration 22 minutes. Mission IXiraticn 97 hours 

56 minutes 11 seconds. 

First U.S. Weather Bureau-funded Tiros; obtained maximum 

coverage of 1965 hurricane and typhoon season. 

Pinal micrcraeteoroid detection experiment"! Results of 
Pegasus program indicated flux of small particles was less 
than expected, flux of large particles more than expected, 
and flux of mediun-sized particles about as predicted. 
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1965 


MISSICH/ 
Inti oesig 


LAUNCH 

LAUNCH 



WEIGHT 

REMARKS [ 

VEHICLE 

DATE 



(kfl) 

(All Launches from ESMC, unless otherwise noted) | 


Scout Test (S) 
Secor (S) 

1965 063A 


S-131R (S) 


satellite. Reimbursable. 


Centaur Test 
(AC-6) (S) 
1965 064A 
Gemini V (S) 


A-Centaur 

(S) 


Titan II 
(S) 


Aug 11 
~Aug 21 


BARyCEVIRIC CRB IT 


Vehicle developrent test^ Carried Surveyor dynanic model. 
Direct-ascent test for guidance evaluation. 


1965 068A 
REP 

1965 068C 


LANDED AUG 29, 1965 
DOW AUG 27, 1965 


3GO-C (UT 


Delta (U) Aug 25 


Manned orbital flight with L. Gordon Cooper and diaries 
Conrad, Jr. Ejected rendezvous evaluation POD (REP) for 
simulated rendezvous maneuvers; participated in 
ccnminications and other on-board experiments. Mission 
Duration 190 hours 56 minutes 14 seconds. 


DID NOT ACHIEVE CRB IT 


28 r.2 


3G0 II (U) 


DOW SEP 17, 1981 


Third TrTa series to maintain continuity of observations 
during solar activity cycle. Vehicle third stage ignited 
prematurely. 


1965 08 1A 


Ttior-Agena Oct 14 
(S) 


"' 560 " 


Sanini VI (u) 


Carried 20 experiments to investigate near-Earth space 
phenomena on an interdisciplinary basis. Failure of 
primary launch vehicle guidance resulted in higher than 
planned orbit. 19 experiments returned useful data. (W5MC) 
Agena target vehicle. Simultaneous countdown of Gemini 
spacecraft and Atlas/Agena Target Vehicle. Telemetry lost 
375 seconds after launch of target vehicle; Gemini launch 
terminated at T-42 minutes. 


At las- Agena Oct 25 
(U) 


DID NOT ACHIEVE CRB IT 


Explorer 29 (S) Delta (S) Nov 6 120.3 

965 089A 

Explorer 30 (S) Scout 138 Nov 18 100.4 


GEOS -A, part of U.S. Geodetic Satellite Programto provide 

new geodetic data about the Earth. ( 

Monitor solar X-rays and ultraviolet anise ions during final] 


965 093A 


(S) 


56.7 


Ixplaref 31 (S) ihor-Agena Nov 29 120. 5~ 

965 098B (S) 

Jouette II (S) 119.3 

965 098A 


portion of IQSY. 
in 13 countries. 


Data acquired by NRL and foreign stationsj 
Cooperative with ERL (WFF) 


2905 

2801 


502 

500 


79.1 

79.1 


98.9 


eraini VII (S) 
965 100A 


Make related studies of ionospheric apposition and 
temperature variations. Provided excellent data fran 
146.5 regions of the ionosphere never before investigated. 

Cooperative with Canada. (WSMC) 

Fourth manned mission with Frank Borman and James A. 
Lovell, Jr. Astronauts flew part of mission without 
pressure suits. Mission Duration 330 hrs 35 min 31 sec. 


Titan II 
(S) 


Dec 4 


LANDED DEC 18, 1965 


3628.8 


ORIGINAL PAGE IS 


OF POOR QUALITY 
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196S 


' i 

LAUNCH 

LAUNCH 

PERIOD 

ORRENT CRBITAL PARAMETERS (km) 

WEIOfT 

REMARKS 


VEHICLE 

DATE 

(Mins. ) 

Apogee Perigee j Incl (deg) - 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

French 1A (S) 
1965 101A 

Scout 139 
(S) 

Dec 6 

99.2 

728 716 

75.9 

71.7 

Study VLF wave propagation in the ionosphere and 
magnetosphere and measure electron densities. Cooperative 
with France. (WSMC) 

Gemi'ni VI-A (S) 
1965 104A 

Titan II 
(S) 

Dec 15 


LANDED DEC 16, 1965 


3175.2 

Fifth manned mission with Walter M. Schirra, Jr. and Thana 
P. Stafford. First rendezvous in space accomplished with 
Gemini VII spacecraft. Mission Duration 25 hours 
51 minutes 24 seconds. 

Pioneer VI (S) 
1965 105A 

Delta 35 
(S) 

Dec 16 


HELIOCENTRIC CRBIT 


63.5 










Apollo Abort 
A-004 (S) 

Little Joe 
(II #5) (S 

Jan 20 


SUBCRBITAL FLIGHT 


4989.0 

Apollo development flight to demonstrate launch escape 
vehicle performance. Last unmanned ballistic flight. 
(White Sands) 

ESSA I (S) 
1966 008A 

Delta 36 
(S) 

Feb 3 

5571 

515 ?55 

97.9 

138.3 

Sun-synchronous orbit permitted satellite to view weather 
in each area of the globe each day, photographing a given 
area. First Advanced vidioon Camera System provided 
valuable information about weather patterns and conditions 
Reimbursable. (WSMC) 

Reentry V (S) 

Scout (S) 

Fe b 9 




95.0 

Test to investigate heating environment of body reentering 
Earth's atmosphere at 27,000 fps. (WFF) 

Apollo Saturn 
(AS-201) (S) 

Saturn IB 
(S) 

Feb 26 


SUBCRBITAL FLIGHT 

25820.1 


ESSA II (S) 
1966 016A 

Delta 37 
(S) 

Feb 28 

113.4 

1413 1352 

101.0 

131.5 

Provided direct readout of cloud cover photos to local 
users. Along with ESSA I, completed initial global weathe 
satellite system. Reimbursable. (WSMC) 

Genini VIII (U) 
1966 020A 
GATV (S) 

1966 019A 

Titan II 
(S) 

A-Agena 

(S) 

Mar 16 
Mar 16 


LANDED MAR 17, 1966 
DOWN SEP 15, 1967 


3788.0 

Agena Target Vehicle launched fran Complex 14 and manned 
Gemini launched from Complex 19. Astronauts Neil A. 
Armstrong and David R. Scott accomplished rendezvous and 
docking. Attitude and maneuver thruster malfunction cause 
docked spacecraft to tumble. Astronauts separated vehicle 
and terminated mission early; EVA not accomplished. First 
Pacific Ocean landing. Mission Duration 10 hours 
41 minutes 26 seconds. 
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II (S) 
966 04QA 


anini IX (U) 


xplorer 32 (S 
966 044A 


ni IXA (U) 
966 047A 
MV (U) 

966 046A 


30 III i 
966 049A 


966 052A 


ageos I (S) 
966 0S6A 


LAUNCH 

VEHICLE 


A-Centaur Apr 8 
(U) 


LAUNCH I PERIOD | QFRENT ORBITAL PARAMETERS (km) 
DATE I (Mins. ) Apogee 1 Perigee "Tine I (deg) 


Apr 8 DOWN MAY . 


ar-Agena May 
(S) 


A-Agena May 
( 0 ) 


Delta 38 May 25 
(S) 


DID NCTT ACHIEVE ORBIT 


DOWN FEB 22, 1985 


A-Centaur May 
(AC-10) (S) 


tan II Jun 

(S) 

Atlas Jun : 

(S) 


A-Agena 
(S) 


DOWN JUN 11, 1966 


CIRRENT ELEMENTS NOT MAINTAINED 


Scout (S) Jun 


ar-Agena Jun 23 177.6 

(S) 


Delta (S) Jul 


ORRENT ELEMENTS NOT MAINTAINED 


turn IB 

(S) 


l»».r 




OF POOR QUALITY 


1966 



REMARKS 

(All Launches from ESMC, unless otherwise noted) 


Second Centaur engine firing unsuccessful. 


Prov . 
meteoro 


Target vehicle for Gemini IX; vehicle failure caused by a 
short in the servo control circuit. _ 


Atmosphere Eixplorer; carried 8 experiments to measure 
tanperatures, composition, density and pressures in upper 
atmosphere. 


Achieved soft lunar landing in Ocean of Storms. Per formed 
engineering tests and transmitted photography. Landing 
net rated lunar surface to maximum depth of 1 inch. 


Seventh manned mission with Thanas P. Stafford and Eugene 
A. Ceman. Target vehicle shroud failed to separate, 
docking not achieved. EVA successful, but evaluation of 
AMU not achieved. Mission Duration 72 hours 21 minutes. 


21 exper 

geophysical and solar phenomena in Earth's atmosphere 
First 3-axis stabilization in highly elliptical orbit 


Radiation Research Satellite. (JSAF Reimbursable. 


r/.-L-t Lfr M . 




meter, to dete 
continents , land masses, and other geographic points by 
world-wide triangulation network of stations. (W5HC) 


Interplanetary Monitoring Platform to study, at lunar 
distance. Earth's magnetosphere and magnetic tail. Planned 
arvohored lunar orbit not achieved; useful data obtained 
fran Earth orbit. 


g nt ; eva 

vent and restart capability. 
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1966 



LAUNCH 

VEHICLE 

LAUNCH 

CATE 

H3I 

CLRREHT CRBITAL PARAMETERS (km) 
Apogee I Perigee f ind (deg) 

EH 

REMARKS 

(All Launches fran ESMC, unless otherwise noted) 

Gemini X (s) 
1966 066A 
GA1V (S) 

1966 065A 

Titan II Jul 18 LANDED JUL 21, 1966 3762.6 Manned mission with John W. Young and Michael Collins. 

(S) Performed first docked vehicle maneuvers? standup EVA of 8 

A-7*jena Jul 18 DCWN DEC 29, 1966 minutes; umbilical EVA of 27 minutes. Mission duration 

(S) 70 hours 46 minutes 39 seoonds. 

Lunar Orbiter I 
(S) 

1966 G73A 

A-Agena Aug 10 DCWN OCT 29, 1966 385.6 Photograph landing sites for Apollo and Surveyor frcm luna 

(S) orbit. Photographed over 2 million square miles of Moon's 

surface; took first two photos of Earth frcm distance of 
the Moon. Demonstrated maneuverability in lunar orbit. 

Pioneer VII (S) “ 
1966 075A 

Delta 40 Aug lY^ HELIOCENTRIC CRBIT <>3.5 Second in a series of interplanetary probes to provide dat 

(S) on solar wind, magnetic fields, and cosmic rays. 

Apollo Saturn 
AS-202 (S) 

Saturn IB Aug 25 SUBCRBITAL FLIGHT 25809.7 Apollo launch vehicle and spacecraft development flight to 

(S) test Command Module heat shield and obtain launch vehicle 

and spacecraft data. 

G^nini XI (S) 
1966 08 1A 
GAIV (S) 

1966 080A 

Titan II Sep 12 LANDED SEP 15, 1966 3798.4 Manned mission with Charles Conrad, Jr. and Richard F. 

(S) Gordon, Jr. Rendezvous and docking achieved. Utnbilical 
A-Agena Sep 12 DOWN DEC 30, 1966 and standup EVA performed and well as tethered spacecraft 
(S) experiment . Mission Duration 71 hrs 17 min 8 sec. 

Surveyor II (U) 
1966 084A 

A-Centaur Sep 20 IMPACTED MOON ON SEP 23, 1966 1060.2 Second soft lunar landing planned. One vernier engine did 

(AC-7) (S) not fire for midcourse correction, sending spacecraft into 

tumbling mode. Spacecraft crashed southeast of crater 
Copernicus after 62.8 hour flight. 

ESSA III (S) 
087A 

Delta 41 Oct 2 114.5 1484 1383 I5T7T 147.4 Replaced ESSA I In Tiros Operational Satellite (tos) 1966 

(S) system. Sophisticated cameras and sensors provided 

valuable information about world's weather patterns and 
conditions. Reimbursable (VEHC) 

Centaur Test 
(AC-9) (S) 
1966 095A 

A-Centaur Oct 26 DOWN Nc V 6, 1966 9S2."(> Launch vehicle development flight; Surveyor model inject e 

(S) into simulated lunar transfer orbit. Demonstrated two-bur 

parking orbit operational capability. 

Intelsat II F-l 
(0) 

1966 096A 

Delta 42 Oct 26 717.7 37023 3326 17.0 87.1 Ccrosat carmarcial cannunicatlons satellite. Apogee motor 

(S) malfunction resulted in elliptical orbit. Reimbursable. 

Lunar Orbiter II 
(S) 

1966 100A 

A-Agena Nov 6 DOWN OCT 11, 1967 3&S.6 Photographed lunar landing sites from lunar orbit; provide 

(S) new data on lunar gravitational field; photographed Rangei 

VIII landing point and surface debris tossed cut at impact 
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1966 



LAUNCH 

launch 

PERIOD 

ORRENT CRBITAL PARAMETERS (km) 


REMARKS 

sill 

VEHICLE 

DATE 

(Mins.) 



(All Launches from ESMC, unless otherwise noted) 

Jemini XII (S) 
966 104A 
MV (S) 

966 103A 

Titan" Yl 
(S) 

A-fcjena 
(S) . 

Nov 11 
NOV 11 


LANDED NO/ 15, 1966 
DOW DEC 23, 1966 

3762.1 

Last manned Gemini flight with James A. Lovell, Jr. and 
Edwin E. Aldrin, Jr. Rendezvous and docking achieved. Two 
EVA’s performed. Mission duration 94 hours 35 minutes 
31 seconds. 

<TS I ("sT 
966 110A 

A-AGENA 

(S) 

Dec 7 

1250.5 

35251 25588 TO 

703.1 

Perform various communication, meteorology, and control 
technology experiments and carry out scientific 
measurements of orbital environment. Experiments results 
cutstanding. Spin-scan cloud camera photographed changing 
weather patterns; air-to-ground and air-to-air 
ccnnuini cat ions demonstrated for first time. 

iosatellita I 
U) 

966 114A 

Delta (S) 

Dec 14 


DOW FEB 15, 1967 

426.4 

Carried biological specimens to determine effects of space 
environment on life processes. Reentry vehicle separated 
but retro rocket failed, leaving capsule in orbit. No 
useful scientific data obtained. 



■Mi 

■■■■ 


■■■■ 


ntelfiat II F-2 
S) 

967 001A 

Delta 44 
(S) 

Jan 11 

CURRENT ELEMENTS NOT MAINTAINED 

87.1 

Cansat carroercial ccnmunicat ion satellite. Reached 
intended location on February 4. Reimbursable. 

SSA IV 
967 006A 

Delta 45 
(S) 

Jan 26 

113-4 

r«7 1324 102J5 

131. S 

Replaced ESSA II in TOG systen. Provided daily coverage of 
local weather systems to APT receivers. Shutter 
malfunction rendered one camera inoperative. Reimbursable. 
(W5MC) 

iinae Orbitec III A-Agena 
S) (S) 

967 008A 

Feb 5 


DOWN OCT 9, 1967 

385.6 

Photographed lunar landing sites fecra lunar orbltT a Iso 
returned 600,000 sqjoi. of front and 250,000 sq.rai. of back 
side lunar photography; provided gravitational field and 
lunar envirorment data. 

BO III (Si 
967 02 OA 

Delta 46 
(S) 

Mat 8 


DOW APR 4, 1982 

284.4 

Carried 9 experiments to study structure, dynanics and 
chemical composition of outer solar atmosphere through 
X-ray, visible, and UV radiation measurements. 

ntelsat II F-3 
S) 

967 026A 

Delta 47 
(S) 

Mat 22 

CURRENT ELEMENTS NOT MAINTAINED 

87.1 

Comsat ccronerclal ocnrounication satellite. Completed 
Intelsat II system. Reimbursable. 
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196 


BnalSSPBBl 

LAUNCH 

VEHICLE 

LAUNCH 

DATE 

PER ICO 
(Mins. ) 

CLRRENT CRBITAL PARAMETERS (km) 
Apogee | Perigee | Incl (deg) 


REMARKS 

(All Launches fran ESMC. unless otherwise noted) 

A3S II (U) 
1967 031A 

A-Ajena 

(U) 

Apr 6 


DOWN SEP 2, 1969 

m 

Test gravity gradient control ays tan; microwave 
cannuni cat ions , meteorological cameras, and 8 scientific 
experiments. Second stage failed to restart resulting in 
elliptical orbit. Limited data obtained. 

Surveyor III 
(S) 

1967 035A 

A-Centaur Apr 17 
(AC-12) (S) 


LANDED OK MOCN AJB 20, 1967 


Vernier engines failed to cut off as planned; spacecraft 
bounced twice before landing. Surface sampler used for 
pressing, digging, trenching, scooping, and depositing 
surface material in view of camera. Returned over 6,300 
photos including pictures of Earth during lunar eclipse. 

eSSESSHB 

Delta 48 
(S) 

Apr 20 

il3.5 

1419 1352 101.8 

147.4 


San Marco II 
(S) 

1967 038A 

Scout S-153 Apr 26 
(S) 


DOWN OCT 14, 1967 

129.3 

First satellite launch attempt from mobile sea-based 
platform in the Indian Ocean; launched conducted by I tali 
crew. Spacecraft provided continuous equatorial air 
density measurements. Cooperative with Italy. 

Lunar Or biter IV 
(S) 

1967 041A 

A-^Agena 

(S) 

May 4 


DON OCT «, 1961 

385.6 

Lunar orbit achieved. Photographed 99% of Moon’s front 
side and additional back side areas. 

Ariel III (S) 
1967 042A 

Scout 

(S) 

May 5 


DOWN DEC 14, 1970 

TO?.?'" 

First UK-built satellite to extend atmospheric and 
ionospheric investigations. Cooperative with UK. (WSMC 

Explorer 34 (S) 
1967 051A 

Delta 49 
(S) 

May 24 


DOWN MAY 3, 1969 

73.9 

Fifth in Interplanetary Monitoring Platform series to stu 
Sun-Earth relationships. Elliptical orbit achieved. 
Useful data returned. (WSMC 

ESIO II-A (U) 

Scout (U) 

May 29 


DID NOT ACHIEVE CRBIT 

89.1 


Mariner V (S) 
1967 06QA 

A-Agena 

(S) 

Jun 14 


HELIOCENTRIC CRBIT 

244.9 


Surveyor IV (U) 
1967 068A 

A-Centaur Jul 14 
(AC-11) (S) 

IMPACTED MOCN ON JUL 17, 1967 

1037.4 

Lunar soft landing mission. All systems normal until 2 
seconds before retro rocket burnout (2-1/2 minutes before 
touchdown) when signal was abruptly lost. 

Explorer 35 (S) 
1967 070A 

Delta (S) 

Jul 19 


SELENOCENIRIC CRBIT 


Interplanetary Monitoring Platform to study solar wind an 
interplanetary fields at lunar distances. Lunar orbit 
achieved. Results indicated no shock front precedes Moon 
no magnetic field, no radiation belts or evidence of luna 

fonrepteffi ; 
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LAUNCH 

VEHICLE 

LAUNCH 

DATE 

m 

CURRENT CUBITAL PARAMETERS (km) 
Apogee ' |~Periqee | Incl (deq) 

CO IV (S) 
967 073A 

Thor-Agena 

<S) 

Jul 28 


DOWN ADS 16, 1972 

junar Orbiter V 
S) 

967 075A 

A-Agena 

(S) 

Aug 1 


DOWN JAN 31, 1968 

liosatellite II 
S) 

967 083A 

Delta (S) 

Sep 7 


DOW SEP 9, 1967 

Surveyor V (s) 
967 084A 

A-Centaur Sep 8 
(AC-13) (S) 


LANDED CM MOCN SEP 11, 1967 

ntelsat II (F-4) 
S) 

967 094A 

Delta 52 
(S) 

Sep 28 

CIKRENT ELEMENTS NOT MAINTAINED 

iso-iv <S) 
967 100A 

Delta 53 
(S) 

oct la 


DOWN JAN 15, 1982 

AM C-l (S) 

Scout (S) 

Oct 19 



OS III (S) 
96 7 111A 

A-Agena 

(S) 

Nov 5 

1436.1 

35842 35733 12.1 

‘urveyor VI (S) 
967 112A 

A-Centaur Nov 7 
(AC-14) (S) 


LANDED ON MOCN NCV 10, 1967 

ipollo 4 (S) 
967 113A 

Saturn V 
(S) 

Nov 9 


DON NCV 9, 1967 


SSAVI (S) 
.967 114A 


Delta 54 Nov 10 114.8 


1483 


1407 


102.1 


1967 


WEIGHT 

(kg) 

REMARKS 

(All Launches from ESMC, unless otherwise noted) 

551.6 

Study relationship between Sun and Earth's environment. 
Near-polar orbit achieved, 3-axis stabilized. (WSMC) 

385.6 

Fifth and final mission to photograph potential landing 
sites frcm lunar orbit. Increased lunar photographic 
coverage to better than 99%. 

425.4 

1 

1006.1 

Lunar soft landing acccnplished; returned TV photos of 
lunar surface; and data on chemical character istics of 
lunar soil. 

87.1 

Comsat commercial comtunications satellite to provide 
24-hour transoceanic service. Reimbursable. 

ili.l 

Continuation of OSO program to^etter understand the Sun’s 
structure and determine solar influence upon Earth. 

Obtained first pictures made of Sun in extreme ultraviolet. 

116.6 

Reentry test to investigate connuni cat ions problems on 
reentry. (WFP) 

714.0 


1008.3 

Lunar soft landing achieved; pictures and soil analysis 
data transmitted. Vernier engines restarted, lifting 
spacecraft 10 feet frcm surface and landing 8 feet from 
original site, performing first rocket-pcwered takeoff 
fran lunar surface. 

45506.0 

Launch veh i c le/spacecra f t development flight. First launch 
of Saturn V; carried urmanned Apollo Cannand/Servioe 
Module. 

1297? 

Replaced ESSA II and ESSA IV in the TOS systan; used in 
central analysis of global weather. Reimbursable. (VBMC) 
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196 



LAUNCH 

LAUNCH 

| PERIOD 

1 ORRENT CRBITAL PARAMETERS (km) 

WEIGHT 

REMARKS 


VEHICLE 

DATE 

(Mins. 

l 

| Apogee f Perigee | 

Incl (deg) 1 

(kg) 

(All Launches fran ESMC, unless otherwise noted) 

Pioneer VIII (S) 
1967 123A 
TETR-1 (S) 

1967 123B 

Delta (S) 

Dec 13 



HELIOCENTRIC CRBIT 
DOWN A» 28, 1968 

65.8 

20.0 

Third in series of interplanetary probes to provide data 
solar wind, magnetic fields, and cosmic rays. Carried 
TIS-1, first NASA piggyback payload. 


WSKSBBSHM 



a 





Surveyor VII (S) 
1968 001A 

A-Centaur Jan 7 
(AC-15) (S) 



LANDED ON MOON JAN 9, 

1968 

1040.1 

Lunar soft landing achieved; provided pictures of lunar 
terrain, portions of spacecraft, experiment operations, 
stars, planets, crescent Earth as it changed phases, and 
first observation of artificial light fran Earth. 

Explorer 36 (S) 
1968 002A 

Delta (S) 

Jan 11 

112.2 


IS72 1079 

ion 

212.3 

GEOS spacecraft to provide precise information about size 
and shape of Earth and strength of and variations in 
gravitational field; part of National Geodetic Program. 
(VBMC) 

Apollo 5 (S) 
1968 007A 

Saturn IB 
(S) 

Jan 22 



DOWN JAN 24, 1968 

42,506.0 

First flight test of Lunar Module; verified ascent and 
descent stages, propulsion systems and restart operations 

OGOV (S) 
1968 014A 

A-Agena 

(S) 

Mar 4 


CIRREJ7T ELEMQilS NOT MAINTAINED 


Provided measurements of energy characteristics in Earth' 
radiation belts; first evidence of electric fields in bcx 









shock. 

Explorer 37 (S) 
1968 017A 

Scout (S) 

Mar 5 


DOWN NOV 16, 1990 




Apollo 6 (U) 
1968 025A 

Saturn V 
(U) 

Apr 4 



DCWN APR 4, 1968 

42SSe.6 

Launch vehicle and spacecraft development flight. Launch 
vehicle engines malfunctioned; spacecraft systems perfom 
normally. Mission judged unsuccessful. 

Reentry VI Is) 

Scout (S) 

Apr 27 



SUBCRBITAL FLIGHT 


272.0 


EERO IIB (S) 
1968 041A 

Scout (S) 

May 17 



DOWN MAY 8, 1971 


89.1 

Carried 7 experiments to study solar and cosmic rad i at i or 
in lower Van Allen belt. Cooperative with ESRO. (WSMC 

Nimbus B (u) 
Secor 10 (U) 

Thor-Agena 

(U) 

May 18 



DID NOT ACHIEVE CRBIT 

571.5 

20.4 


Explorer 38 (S) 
1968 055A 

Delta 57 
(S) 

Jul 4 

224.2 


5865 5828 

120.8 

275.4 

Radio Astrcnany Explorer to monitor lew-frequency radio 
signals originating in our ovn solar system and Earth's 
magnetosphere and radiation belts. 
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1968 


IISSION/ 

LAUNCH 

LAUNCH 



1BSR1 

REMARKS 

ntl Desig 

VEHICLE 

DATE 

luiMvl 

uii 'ftfi im 

HTTWH 

(All Launches from ESKC, unless otherwise noted) 

bcplorer 39 (S) 
968 066A 
Scplorer 40 (S) 
968 066B 

Scout (S) 

Aug 8 

118.0 

DCWN JUN 22, 1981 
2506 678 80.7 

9.3 

69.4 

Dual payload (Air Density/Isjun) to continue the detailed 
scientific Btudy of density and radiation characteristics 
of Earth's upper atmosphere. (V6MC) 

TS IV (U) 
968 068A 

A-Centaur 

(U) 

Aug 10 


DOWN OCT 17, 1968 

396.1 

Evaluate gravity-gradient stabilization, simultaneous 
transmission of voice, TV, telegraph, and digital data. 
Centaur failed to reignite for second bum; spacecraft 
remained in parking orbit attached to Centaur. 


Delta 68 
(S) 

Aug 16 

114.9 

1471 1429 15175 

147.4 


AM CII (S) 

Scout (S) 

Aug 22 


SUBCRBITAL PLIGHT 

122.6 

Measure electron and ion concentrations during reentry. 
(WPF) 

nteisat III F-l 
U) 

Delta (U) 

Sep 18 


DID NOT ACHIEVE ORBIT 

286.7 

Comsat oennercial ccnmuni cat ions satellite. Vehicle 
failure. Reimbursable. 

ERO IA (S) 
968 084A 

Scout (S) 

Oct 3 


DON JUN 26, 1970 

85.8 

Carried 8 experiments to measure energies and pitch angles 
of particles inpinging on polar ionosphere during magnetic 
storms and auiet periods. Cooperative with ESRO. (VBMC) 

polio 7 (S) 
968 08 9 A 

Saturn IB 
(S) 

"Oct 11 


LANDED OCT 22, 1968 51,655.0 

First manned flight of Apollo spacecraft with Walter M. 
Schlrra, Jr., Donn P. Eisele, and Walter Cunningham. 
Performed Earth orbit operations. Mission Duration 
260 hours 9 minutes 3 seconds. 

ioneer IX (s) 
968 100A 
ETR 2 (S) 

968 100B 

Delta (S) 

Nov 8 


HELIOCENIRIC CRB IT 
DCWN SEP 19, 1979 

66.7 

Deep space probe to collect scientific data on the 
electranagnetic and plasma properties of interplanetary 
space. Carried TCIR 2 as secondary payload. 

EOS A <S) 
968 109A 

Delta (s) 

Dec 5 


DOWN OCT 28, 1975 

108.8 

Study interplanetary magnetic fields and solar cosmic ray 
particles. ES*0 Reimbursable. 

AO II (S) 
968 11QA 

A-Centaur 

[S) 

Dec 7 

100.1 

768 759 35.0 

2016.7 

Perform astronomy investigations of oelestlal objects in 
the ultraviolet region of the electranagnetic spectrun. 


Delta 62 

IS) 

Dec 15 

""114.6 

— rcn nn rare — 

’ 156.1 


nteisat III F-2 
S) 

968 116A 

Delta 63 
(S) 

Dec 18 

ORRQ7T ELEMENTS NOT MAINTAINED 

286.7 

Initial increment of first global oonmerclal ccnmuni cat ions 
satellite system for Cansat. Reintoursable. 
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1961 



LAUNCH 

LAUNCH 

PERIOD 

CURRENT CRBTTAL PARAMETERS (km) 

WEIGHT 

REMARKS 


VEHICLE 

DATE 

(Mins. ) 

wm* izm E33 g£M zam 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

Apollo 8 (S) 
1968 118A 

Saturn V 
(S) 

Dec 21 


LANDED DEC 27, 1968 


>1655.0 

First manned Saturn V flight with Frank Borman, James A. 
Lovell, Jr. and William A. Anders. First manned lunar 
orbit mission; provided c loe e-up look at Moon during 10 
lunar orbits. Mission Duration 147 hrs 0 rain 42 sec. 

1969 


■■■I 






060 V (S) 
1969 006A 

Delta (S) 

Jan 22 


DOWN AIR 2, 1984 


288.5 

Continuation of CSO program to study Sun's X-rays, ganma 
rays, and radio emissions. 

ISIS— A (S) 
1969 009A 

Delta 65 
(S) 

Jain 30 


3489 574 

88.4 

235.9 

Satellite built by Canada carried 10 experiments to study 
the ionosphere. Cooperative with Canada. (W5MC) 

Intelsat III F-3 
(S) 

1969 OllA 

Delta 66 
(S) 

Feb 5 

CURRENT ELEMENTS NOT MAINTAINED 

286.7 

Second increnent of Cansat's operational oatmercial 
ocnmunication satellite system. Reimbursable. 

Mariner VI (S) 
1969 014A 

A-Centaur Feb 25 
(AC-20) (S) 


HELIOCENTRIC (KBIT 



Mars flyby; provided high resolution photos of Martian 
surface. Closest approach was 2,120 miles on July 31. 

ESSA IX (S) 
1969 016A 

Delta 67 
(S) 

Feb 26 

"11$. 2 

— rail ira 

1()1.6 

157.4 

Ninth and last In the IDS series of meteorological 
satellites. Reimbursable. 

Apollo 9 (S) 
1969 018A 

Saturn V 
<S) 

Mar 3 


LANDED MAR 13, 1969 

51655.0 

Earth orbital flight with James A. McDivitt, David R. 
Scott, and Russell Schweickart. First flight of lunar 
module. Performed rendezvous, docking, and EVA. Mission 
Duration 241 hours 1 minute 54 seconds. 

Mariner VII (S) 
1969 03QA 

A-Centaur Mar 27 
(AC-19) (S) 




flCT 


Nimbus III (S) 
1969 037A 
Secor 13 (S) 
(W5MC) 

1969 037B 

Ihor-Agena 

(S) 

Apr 14 

107.3 

107.2 

1130 1069 

1127 1067 

99.9 

99.9 

575.6 

20.4 

Provided night and day global meteorological measurements 
from space. Secor (DC®) provided geodetic position 
determination measurements , 

Apollo 10 (S) 
1969 043A 

Saturn V 
(S) 

May 18 


LANDED MAY 26, 1969 

51655.0 

Manned lunar orbital flight with Ihanas P. Stafford, John 
W. Young, and Eugene A. Cernan to test all aspects of an 
actual manned lunar landing except the landing. Mission 
Duration 192 hours 3 minutes. 

Intelsat III F-4 

Delta (S) 

May 21 

CURRENT ELEMENTS NOT MAINTAINED 

143.8 

Third increnent of Comsat's operational commercial 

(S) 

1969 045A 







communication satellite system. Reimbursable. 
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LAUNCH LAUNCH 

VEHICLE DATE 


00 VI (S) Thor-Agena Jun 5 

969 05 1A (S) 


Saturn V Jul 
969 059A (S) 


ntelsat III F-5 Delta (U) Jul 26 


U) 

969 064A 


SO VI (S) 
969 068A 
*£ (S) 

969 068B 


IS V (U 
969 069A 


Delta (S) Aug 9 


3RO IB (S) Scout (S) Oct 1 

>69 08 3A 


xplorer 41 (S) Delta 69 Jun 21 
969 053A (S) 


losatellite III Delta (S) Jun 28 
U) 

969 056A 


A-Centaur Aug 12 
(AC-18) (S) 


career E (U) Delta (U) Aug 27 
renR c) (u) 


,QF POOR QUALITY 


CLPREJ7T CFBITAL PARAMETERS (km) 




row OCT 12, 1979 


DOWN DEC 23, 1972 


DOWN JUL 7, 1969 


DOWN OCT 14, 1988 


DOWN MAR 7, 1981 


DOW AIR 28, 1977 


DID NOT ACHIEVE CRBIT 


DOW NO/ 23, 1969 


1969 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 

Last in the OQO series to provide measurements of energy 
characteristics in Earth's radiation belts; first evidence 
of electric fields in bcw shock. (W5MC) 


Seventh Interplanetary Monitoring Platform to continue the 
study of the environment within and beyond the Earth's 
magnetosphere. (VEMC) 


Conduct intensive experiments to evaluate the effects of 
weightlessness with a pigtail monkey onboard. Spacecraft 
deorbited after 9 days because monkey's metabolic coodi tior 
was deteriorating rapidly. Monkey expired 8 hours after 
recovery presumably frcm a massive heart attack brought on 
by dehydration. Mission iudqed unsuccessful. 


First manned lunar landing and return to Earth with Neil A 
Armstrong, Michael Collins, and Edwin A. Aldrin. Landed ii 
the Sea of Tranquility on July 20, deployed TV camera and 
EASEP experiments, performed EVA, returned lunar soil 
sanples. Mission Duration 195 hours 18 minutes 35 seconds 


Fourth increment of Cansat'a operational oamoercial 
ocmaunication satellite system. Third-stage malfunctioned; 
satellite did not achieve desired orbit. Reimbursable. 


Continuing study of Sun's X-rays, garnna rays, and radio 
emissions. Carried PAC experiment to stabilize spent 
Delta stage. 


432.7 Evaluate gravity-gradient stabi lization far geosynchronous 
satellites. Anomaly after apogee motor firing resulted in 
counterclockwise spin; gravity-gradient booms could not be 
deployed. Nine of 13 experiments returned useful data. 

67 . 1 beep space probe to study magnetic disturbances in 

18.1 interplanetary space. Vehicle malfunctioned; destroyed 8 

min 3 sec into powered flight by range safety officer. 

85.8 Fourth European-Designed ancf built satellite to study ~ 
ionospheric and auroral phenomena over the northern polar 
regions. Reimbursable. (VEMC) 
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MISSION/ 

LAUNOi 

LAUNCH 

PERIOD 

ORRBJT CUBITAL PARAMETERS (km) 

WEIGHT 

REMARKS 

Inti Dasiq 

VEHICLE 

CATE 

(Mins. ) 



(kg) 

(All Launches fran ESKC, unless otherwise noted) 


Scout (S) 

KHfl 

iT?.l ' 

■MflBifl 

|gJKgS 

nil 

MiWreMi 


Apollo 12 (S) Saturn V Nov” 14 LANDED NOV 24, l965 51655.0 Second Manned lunar - landing and return with Charles Cbnraf 

1969 099A (S) Jr. , Richard F. Gordon, and Alan P. Bean, Landed in the 


Ocean of Storms on Nov 19; deployed TV camera and ALSEP 
experiments; twc EVA's performed; collected core sample ai 
lunar materials; photographed and retrieved parts fran 
Surveyor III spacecraft. Mission duration 244 hours 
36 minutes 25 seconds. 


Skynet A (S) 
1969 101A 

Delta 

(S) 

Nov 21 


ELEMENTS NOT AVAILABLE 

242.7 

Ccmnunication satellite for the United Kingdom. 
Reimbursable. 

» i> 4 , 

1 

■i^B ' 






Intelsat ill F-6 
(S) 

1970 003A 

Delta (S) 

Jan 14 


CURRENT ELEMENTS NOT MAINTAINED 


Part of Cansat's operational commercial communication 
satellite system. Reimbursable. 

rks i 7 s) 
1970 008A 
Oscar 5 (S) 
1970 008B 

Delta 

(S) 


115.0 

115.0 

1477 1432 

1475 1432 

101.5 

101.5 


Second generation meteorological satellite to provide 
daytime and nighttime cloud cover observations in both 
direct and stored modes. Oscar (Australia), carried pigg 
back, used by radio amateurs throughout the world. WSMC) 

SERT Il"]u) 
1970 009A 

Thor-Agena 

(S) 

Feb 3 

106.0 

I53S IW 

99.3 

503.5 


NATOSAT I (S) 
1970 021A 

Delta 77 
CS) 

Mar 20 

1436.2 

36491 35086 

9.4 

242.7 

Canuunications satellite for NATO. Reimbursable 

Nimbus D (S) 
1970 025A 
TOPO 1 (S) 
1970 025B 

Thor-Agena 

(S) 

Apr 8 

107.1 

106.9 

1097 1086 

1085 1082 

50 

99.5 

619.6 

21.8 

Stabilized, Earth-oriented platform to test advanced 
systems for collecting meteorological and geological data 
TDPO, carried as piggyback, for triangulation exercises. 
(VEMC) 

Apollo 13 (U) 
1970 029A 

Saturn V 
(S) 

Apr 11 


LANDED AIR 17, 

1970 

51655.0 

Third manned lunar landing attempt with James A. Lovell, 
Jr., John L. Swlgert, Jr., and Fred W. Haise, Jr. Pressu 
lost in SM oxygen systen; mission aborted; LM used for li 
support. Mission Duration 142 hours 54 minutes 41 second 

Intelsat III F-7 
(SI 

1970 032A 

Delta (S) 
(S) 

Apr 22 


CURRENT ELEMENTS NOT MAINTAINED 


Part of Ccmsat's operational ccranercial ccmnunication 
satellite systen. Reimbursable. 
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ASA Major Launch Record 


1970 



LAUNCH 

LAUNCH 




REMARKS 


VESICLE 

DATE 

Ig55h 


iK~th 

(All Launches fran ESMC, unless otherwise noted) 

telsat III F-8 
) 

70 05 5A 

Delta (s) 

Jul 23 

1408.2 

36650 33553 U71 

595.3 

Part of Comsat's operational connercial ccranunication 
satellite system. Malfunctioned during apogee motor 
firing; failed to achieve desired orbit. Reimbursable. 

ynet i (Ul 
70 062A 

Delta Is) 

Aug 19 

CURRO/T ELEMENTS NOT MAINTAINED 

357? 


TTmi ii 

ESMQ1 

Sep 30 


1 ' ill — 



o r (s) 

70 094A 
S (S) 

70 094B 

Scout TS) 

Nov 9 


DOWN MAY 9, 1971 
DOWN FEB 7, 1971 

132.9 

21.0 

Orbiting Frog Otolith (OPO) in which frogs were used to 
study effects of weightlessness on the inner ear, which 
controls balance. Radiation Meteoroid Spacecraft (RMS) 
provided data on radiation belts. (WFF) 

0 B (U) 

A-Centaur 

(V) 

Nov 30 


DID NOT ACHIEVE ORBIT 

2122.8 

Perform stellar observations in the IN region. Centaur 
nose fairing failed to separate; orbit not achieved. 

ST a (s) 
70 106A 

Delta 81 
(S) 

Dec 11 

114.8 

rm I 421 I5I75 

306.2 


plorer 42 (S) 
70 107 A 

Scout 175C 
(S> 

Dec 12 


DOW AER 5, 1979 

142.0 

small Astronomy Satellite to catalog celestial X-ray 
sources within and outside the Milky Way. FirBt X-ray 
satellite. (San Marco) 








telaat IV F-2 
) 

71 006A 

A-Centaur 

(S) 

Jan 25 


ELEMENTS NOT AVAILABLE 

1387.1 


Dllo 14 (Si 
71 008A 
? (S) 

71 008B 

Saturn V 
(S) 

SM 

Jan 31 


LANDED FEB 9, 1971 
IMPACTED MOON FEB 4, 1971 

51655.0 

Third Manned lunar landing with Alan B. Shepard, Jr., 
Stuart A. Rcosa, and Edgar D. Mitchell. Landed in the Fra 
Mauro area on Feb 5; performed EVA, deployed lunar 
experiments, returned lunar samples. P&F Subsatellite 
spr i ng- launched fran SM in lunar orbit. Mission duration 
216 hours 1 minute 57 seconds. 

rOSAT 2 (Si 
71 009A 

Delta 82 
(S) 

Feb 2 

1435.8 

41563 55496 O 

24277 

Second ccranunications satellite for NATO. Reimbursable 

>lorer 43 Ts) 
'1 01 9A 

Delta 83 
(S) 

Mar 13 




Second generation Interplanetary Monitoring Platform to 
extend man's knowledge of solar- lunar relationships. 


1423 1354 88.2 

264.0 

Study .electron production and loss, and large scale 
transport of ionization in ionosphere. Cooperative with 
Canada. (WSMC) 


OF POOR QUALIfV 








NASA Major Launch Record 


LAUNCH PERIOD 
DATE I (Mina.) 






araiEEm 

laiiBil 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 


Mariner H (U) A-Centaur May ! 

___ (AC-24) (U) 




Mariner Mars *71 Orbiter mission to map the Martian 
surface. Centaur stage malfunctioned shortly after laund 



Explorer 44 (S) Scout (S) Jul 
1971 058A 


Apollo 15 
1971 063A 
F&P Subsat (S) 
1971 063D 


CAS/EOLE (S) 
1971 07 1A 


Saturn V Jul 26 

(S) 

SM Aug 4 


Aug 4 


Aug 16 100.2 


DON DEC 15, 1979 


LANDED AUG 7, 1971 
SELQOCENIRIC CRBIT 


870 662 


BIC (S) 

Scout 

(S) 

166C 

Sep 20 

SUBCFBITAL FLIGHT 

31.7 

ceo h (s) 

1971 083A 

Delta 

lsT~ 

Sep 29 

DOWN JUL 9, 1974 

635.0 

TETR4 (S) 
1971 083B 




DOWN SEP 21, 1978 

20.4 


Solar radiation spacecraft to monitor Sun's X-ray and 
ultraviolet anissions. Cooperative with N*L. (WFF 


Fourth manned lunar landing with David R. Scott, Alfred M 
Worden, and James B. Irwin. Landed at Hadley Rille on Ju 
30; performed EVA with Lunar Roving Vehicle; deployed 
experiments. Mission Duration 295 hrs 11 min 53 sec. 


Obtain data on winds, temperatures, and pressures using 
instrumented balloons launched frcm Argentina and a 
satellite. Cooperative with France. (WFF 


rve active physical processes on the Sun and 
influences the Earth and its space enviroment . 


DOWN JUL 21, 1972 


1UK-4 (S) 

Scout (S) 

Dec 11 

DOWN DEC 12, 1978 

102.4 Study interactions 1 

|1971 109A 




streams in the atmx 


Intelsat IV F-3 A-Centaur Dec 20 


(S) 

1971 116A 


Fourth generation satellite to provide increased capacity 
for Comsat's global oommercial cammi cat ions network. 
Reimbursable. •- • 
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ASA Major Launch Record 


SION/ 

LAUNCH 

LAUNCH 

PERIOD 

m i.' i : : i 

1 Desig 

VEHICLE 

DATE 

(Mins.) 



elsat IV F-4 
2 003A . 

A-Centaur 

(S) 

Jan 22 

1438.0 

35851 35797 5.3 

6 A- 2 ~(S) 
2 005A 

Delta <s) 

Jan 31 


COHN MJG 2, 1974 

sneer 10 (S) 
2 012A 

A-Centaur 

(S) 

Mar 2 

SOLAR SYSTEM ESCAPE TRAJECTORY 

T7sT 

2 014A 

Delta (S) 

Mar ll 

c 


DCWN JAN 9, 1980 

>iio i6Ts) 

2 031A 
Subsat (S) 

Saturn V 
(S) 

SM 

Apr 16 
Apr 16 


LANDED AIR 27, 1972 
IMPACTED M0CN MAY 29, 1972 


f 2 031D 

«Isat iv F-5 A-Centaur Jun 13 1438.3 55552 55557 57T 


(S) 

'2 041A 


S— A (S) 
2 058A 

Delta 

(S) 

Jul 23 

WM 

909 555 

99.1 

dorer 46 (S) 
2 061A 

Scout (S) 

Aug 13 


KWJ tOJ 2, 1979 


3 (SJ 
2 065A 

A-Centaur 

(S) 

Aug 21 

99.4 

735 7B, 

35.0 

nsit ($) 
2 069A 

Scout (S) 

Sep 2 

100.2 

816 721 

90.0 

lorer 4*7 (S) 
2 073A 

Delta 90 
(S) 

Sep 55 



ordinal. 

-PAGE Ifi 




OF POOR QUALITY 


REMARKS 

(All Launches fran ESMC, unless otherwise noted) 



Western European satellite to obtain data on high-energy 
emissions from stellar and galactic sources. ESSO 
Reimbursable. (W5MC) 


Fifth manned lunar landing mission with John W. Young, Ken 
Mattingly, and Charles M. Duke. Landed at Descartes on Apr 
20. Deployed canera and experiments; performed EVA with 
lunar roving vehicle. Deployed P&F Subsatellite in lunar 
orbit. Mission Duration 265 hours 51 minutes 59 seconds 




Study interstellar absorption of caramon elements in the 
interstellar gas, and investigate ultraviolet radiation 
emitted frcm youna hot stars. 


Navigation Satellite for U.S. Navy. Reimbursable. (W5MC) 








NASA Major Launch Record 


LAUNCH 

VEHICLE 


ritB D (S) Delta 91 

1972 082A (S) 

OSCAR (S) Oct 15 

1972 082B 


Tfelesat A (ANIK) Delta 92 Nov 9 
(S) (S) 

1972 090A 


Explorer 48 (S) Scout 170C Nov 15 
1972 09 1A (S) 


LAUNCH I PERIOD 
DATE | (Mina.) 


Oct 15 114.9 


Nov 9 1457.5 


ESRO IV (S) 
1972 092A 


Scout (S) Nov 21 


DOWN AUG 20, 1980 


DOWN AHR 15, 1974 


Apollo 17 (S) 
(AS-512/CSM- 
114/LM-12) 
1972 096A 


Saturn v 
(S) 


LANDED DEC 19, 1972 


Delta (S) Dec 11 


AERC6 Scout (S) Dec 16 

(German A-2) (S) 

1972 100A 


1.2. -a 


DOW AUG 22, 1973 


oneer G (S) A-Centaui 
1973 019A (S) 


Iblesat B Delta 94 

(ANIK-2) (S) (S) 

1973 023A 


Sky lab Wbrkshop Saturn V 
(S) (S) 

1973 027A 


A-Centaur Apr 
(S) 


Delta 94 Apt 20 1443.0 


SOLAR SYSTEM ESCAPE TRAJECTORY 


DOW JCJL 11, 1979 
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capabilities. Oscar, amateur radio satellite, carried as 
15.9 piggyback. Reimbursable. (W5MC 


First of a series of domestic ccranunications satellites 
for Canada. Reimbursable. 


Small Astronany Satellite; carried ganma ray telescope ir 
bulbous tone to study gamma rays. Launched by Italian ci 
f ran San Marco. 


Carried five experiments to investigate the ionosphere, 
near magnetosphere, auroral, 'and solar particles. 
Reimbursable. (W5MC 


Sixth and last manned lunar landing mission with Eugene / 
Cernan, Ronald E. Evans, and Harrison H. (Jack) Schmitt, 
landed at Taurus-Lit trow on Dec 11. Deployed camera and 
experiments; performed EVA with lunar roving vehicle. 
Returned lunar sanples. Mission duration 301 hours 
51 minutes 59 seconds. 


platform to test advanced 
systems for collecting meteorological and geological dati 


125.7 Study state and behavior of upper atmosphere and 

ionosphere. Cooperative with Germany. (WSMC; 


Investigate interplanetary 
the Asteroid Belt, and the near-Jupiter environment . 


Second domestic cotraunications satellite for Canada. 
Reimbursable. 


m 


unmanned launch of first U.S. Space Station. Workshop 
incurred damage during launch. Repaired during follow-o 
manned missions. . . 

.‘-’’iU 









JASA Major Launch Record 


1973 



LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS (Ion) 

I 1 

REMARKS 


VEHICLE 

DATE 

(Mins. ) 

Apoqee 

ESLfE 

■■BIBW 

wrxm 

(All Launches fran ESMC, unless otherwise noted) 

Sky lab 2 
206/CSM-116 (S) 
1973 032A 

Saturn IB 
(S) 

May 25 


LANDED JUN 22, 

1973 29750.0 

First manned visit to Sky lab workshop with Charles (Pete) 
Conrad, Jr., Joseph P. Kerwin, and Paul J. weitz. Deployed 
parasol-like thermal blanket to protect hull and reduce 
temperatures within workshop; freed solar wing that was 
jammed with debris. Mission duration 672 hours 49 minutes 
49 seconds. 

Explorer 49 (Sj 
1973 039A 

Delta 95 
(S) 

Jun 10 


SELENOCENERIC ORBIT 

328.0 

Radio As tr enemy Explorer to measure low frequency radio 
noise frcn galactic and extragalactic sources and fran the 
Sun, Earth and Jupiter. 

nos e (u) 

Delta (U) 

Jul 16 


DID NOT ACHIEVE CRBIT 

333.8 

TO augment NCAA's satellite world-wide weather observation 
capabilities. Vehicle second stage malfunctioned. 
Reimbursable. (WSMC) 

Sky lab 3 
207/CSM-117 (S) 
1973 05QA 

Saturn IB 
(S) 

Jul 28 


LANDED SEP 25, 

1973 29750.0 

Second manned visit to Skylab Workshop with Alan L. Bean, 
Owen K. Gar riot, and Jack R. Lousma. Performed systems and 
operational tests, conducted experiments, deployed thermal 
shield. Mission Duration 1427 hours 9 minutes 4 seconds. 


A-Centaur 
(AC-31) (S) 

Aug 23 

1466.3 

38057 

34693 

5.7 

1387.1 


saErai mi 


Oct 25 


ELEMENTS NOT AVAILABLE 

397.2 


Transit (S) 
1973 081A 

Scout (S) 

Oct 30 

105.3 

1133 

887 

89.9 

95.0 

Navigation satellite for the U.S. Navy. Reimbursable. 
(WSMC) 

toriner 10 
Marine r /Venus/ 
tercury) (S) 
1973 08 5A 

A-Centaur 
(AC-34) (S) 

Nov 3 


HELIOCENTRIC CRBIT 

504.0 

Venus and Mercury flyby "mission; first dual planet mission. 
Fhotographed Earth and the Moon on its flight to Venus; 
Venus encounter (at 5,800 km) cn Feb 5; Mercury encounter 
(at 704 km) on Mar 29, 1974; second Mercury encounter (at 
48,069 km) on Sep 21, 1974; third Mercury encounter (at 327 
km) on Mar 16, 1975. Engineering tests conducted before 
attitude control gas was depleted and transmitter cannanded 
off on Mar 24, 1975. 

nos F (S) ~™ 

973 086A 

Delta 98 
(S) 

Nov 6 

ii6.i 

raja 

n$9 

ISO 

"Tff.S 

TO augment NCAA's satellite world-wide weather observation 
capabilities. Reimbursable. (WSMC) 
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NASA Major Launch Record 


1973 



LAUNCH 

LAUNCH 

PERIOD 

CURRENT CRBITAL PARAMETERS (km) 


REMARKS 

5a!mP»Sff 

VEHICLE 

DATE 

(Mins.) 

EgEaEasaijiiaicsa 

K*n 

(All Launches frcm ESMC, unless otherwise noted) 

Sky lab 4 (S) 
1973 090A 

Saturn IB 
(S) 

Nov 16 


LANDED PEB 8, 1974 2< 

,750.0 

Third manned visit to Sky lab Workshop with Gerald P. Carr, 
Edward G. Gibson, and Wi Ilian R. Pogue. Performed infligh 
experiments; obtained medical data on crew; performed four 
EVA's. Mission duration 2017 hours 15 minutes 32 seconds. 

Explorer 51 (S) 
1973 101A 

Delta (s) 

Dec 16 


DOW) DEC 12, 1978 

663.0 

Atmosphere Explorer; carried 14 instruments to study energ 
transfer, atonic and molecular processes, and chemical 
reactions in the atmosphere. (WSMC) 

p L>Z !■■■■■£■ 

SMI 






? vVz W> ~ v? 

Hi | 

Jan 18 


DOW JAN 25, 1974 

435.5 

Cannunication satellite for the United Kingdom. Short 
circuit in electronics package caused vehicle failure. 
Reimbursable. 

Centaur Proof 
Flight (U) 

Titan III E Feb 11 
Centaur (U) 


DID NOT ACHIEVE CRBIT 


Launch vehicle development test of the Titan IIIE/Centaur 
(TC-1); carried simulated Viking spacecraft and Sphinx. 
Liquid oxygen boost pump failed to operate during Centaur 
starts. Destruct connand sent 748 seconds after liftoff. 

San Marco C-2 
(S) 

1974 009A 

Scout 
S-190C (S) 

Feb 18 


DC«* MAY 4, 1976 

170.0 

Measure variations of equatorial neutral atmosphere 
density, composition, and temperature. Cooperative with 
Italy. (San Marco) 

UK-X4 (S) 
1974 01 3A 

Scout IS) 

Mar 8 

100.6 

595 555 97^9 

91.6 

Three-axis stabilized spacecraft to demonstrate technology 
involved in design and manufacture of this type platform 
for use on small spacecraft. Reimbursable. (WSMC) 

Westar A (S) 
1974 022A 

Delta 101 

(S) ____ 

Apr 13 

1441.6 

35942 35846 4.1 

571.5 

Domestic ocmnunications satellite for Western Union. 
Reimbursable. 

SMS A ( S ) 
1974 033A 

Delta 102 
(S) 

May 17 


ELEMENTS NOT AVAILABLE 

628.0 

Geostationary environmental satellite to provide Earth 
imaging in visible and IR spectrum. First weather observe 
to operate in fixed geosynchronous orbit about the Equator 
Cooperative with NQAA. 

AES F (S) 
1974 039 A 

Titan III C May 30 
Centaur (S) 

1412.0 

35433 35195 8.8 

1403.0 

Applications Technology Satellite capable of providing goo 
quality TV signals to small, inexpensive ground receivers. 
Carried over 20 technology and science experiments. 

Explorer 52 (S) 
1974 04 0A 

Scout (S) 

Jun 3 


DOWN AH? 28, 1978 

26.6 

"Hawkeye" spacecraft to Investigate the interaction of the 
solar wind with the Earth's maqnetic field. (WSMC) 

AERQS B (S) 
L974 055A 

Scout (S) 

Jul 16 


DOW SEP 25, 1975 

m 

German-built satellite to study the state and behavior of 
upper atmosphere and ionosphere. Reimbursable. (WSMC) 
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JASA Major Launch Record 


launch 

LAUNCH 

PERIOD 

CURRENT CUBITAL PARAMETERS (tan) 1 

VEHICLE 

DATE 

(Mins.) 

P 1 ■■ 1 II MB hi )B( 1 ■! 


bstar B (S) Delta <S) Oct 10 1442.0 35917 35886 

974 075A 


1CS-G (S) 
974 089A 
NTASAT (S) 
974 089B 
SCAR (S) 
974 089C 


nte. 

S) 

974 093A 


Delta 104 Nov 
(S) 


114.8 1457 1439 

114.8 1457 1438 


(AC-32) (S) 


Delta (S) Nov 22 1434.5 



ymphanie A (S) Delta 106 Dec 18 1435.0 
974 101A (S) 


35736 


HELIOCENTRIC CRB IT 


58 



ntelsat IV F-6 A-Centaur 
LI) (AC-33) (U) 


DID NOT ACHIEVE CEBIT 


0C6 C (S) Delta (S) Apr 9 101.7 857 816 

975 027A 


1974 



REMARKS 

(All Launches frcrn ESMC. unless otherwise noted) 




571.5 Danes tic carmunications satellite for Western Union. 

Reimbursable. 


To augment NCAA's satellite world-wide weather 
observation capabilities. Reimbursable. Intasat - Conduct 
worldwide observations of ionospheric total electron 
counts. Cooperative with Spain. Oscar - provide 
communications for amateur radio enthusiasts around the 
world. (WSMC) 


te to provide increased 
for Consat's global oamuercial conmuni cat ions network. 
Reimbursable. 


Communication satellite for the United Kingdom. 
Reimbursable. 



Fburth generation satellite to provide increased capacity 
for Comsat's global ocnmercial communications network. 
Launch Vehicle malfunctioned. Re imixir sable . 


Oceanographic and geodetic satellite to measure ocean 
topography, sea state, and other features. (V6HC) 






NASA Major Launch Record 


1975 


MISSION/ 

LAUNCH 

LUWCH 

PERIOD 

CURRENT CRBITAL PARAMETERS (km) 


REMARKS 

Inti Desig 

VEHICLE 

DATE 

(Mins. ) 

Apogee 



nSI 

(All Launches fran ESMC, unless otherwise noted) 

Explorer 53 (S) 
1975 037A 

Scout 
S194C (S) 

May 7 


DOWN AIR 9, 1979 


196.7 

— M 

Telesat C (S) 
1975 038A 

Delta 10$ 
(S) 

May 7 


358(11 

35842 

O 

544.3 

Third domestic caununi cat ions satellite for Canada. 
Reimbursable. 

Intelsat IV F-l 
(S) 

1975 042A 

A-Centaur May 22 

(AC-35) (S) 

1450.8 

36120 

36028 

3.6 

1387.1 


Nimbus F (S) 
1975 052A 

Delta (S) 

Jun 12 

101.4 

■ -nil” 

noo 

357? 

827. 0 

Stabilized, Earth-oriented platform to test advanced 
systems for collecting meteorological and geological data 
(WSMC) 

060 I (S) 
1975 057A 

Delta (S) 

Jun 21 


DOWN JUL 9, 1986 


1088.4 

Observe active physical processes on the Sun and how it 
influences the Earth and its space envirorment. 

Apollo Soyuz 
Test Project (S) 
1975 066A 

Saturn IB 
(S) 

Jul 15 


DOWN JUL 24, 1975 

14,856.0 

Manned Apollo spacecraft with Ihanas P. Stafford, Vance D 
Brand and Donald K. Slayton rendezvoused and docked with 
Soyuz 19 spacecraft with Aleksey Leonov and Valeriy Kubasc 
on July 17, 1975. Mission Duration 217 hrs 28 min 23 sec 

OOS B (S) 
1975 072A 

Delta U3 ' 
_JS) 

Aug 8 



Cosmic ray satellite to study extraterrestrial ganina 
radiation. ESA Reimbursable. (VEMC 

viking A (S) 
1975 07 5A 
LANDER (S) 
1975 075C 

Titan III Aug 20 
Centaur (S) 

AEROCENTRIC CRB IT 
LANDED ON MARS JUL 20, 

1976 

2324.7 

571.5 

Mars Or biter and Lander mission to conduct systematic 
investigation of Mars. U.S. first attempt to soft land a 
spacecraft on another planet achieved on July 20, 1976. 
First analysis of surface material on another planet. 

Symphonie B (S) 
1975 077A 

Delta 114 
(S) 

Aug 29 

1440.5 

35879 

35864 

8.1 

402.0 

Second joint French-German cannunications satellite to 
serve North and South America, Europe, Africa and the 
Middle East. Reimbursable. 

Viking B (S) 
1975 083A 
Lander 
1975 083A 

Titan III Sep 9 
Centaur (S) 

AEROCENTRIC CRB IT 
LANDED ON MARS SEP 3, 1976 

2324.? ' 
571.5 

Second Mars Orbiter and Lander mission to conduct 
systematic investigation of Mars. Soft landed on Mars on 
Sep 3, 1976. Returned excellent scientific data. 

Intelsat IV A F-l 
<S) 

1975 09 1A 

A-Centaur Sep 25 
(AC-36) (S) 

Hi 



3.6 

1515.0 

Improved satellite with double the capacity of previous 
Intelsats for Comsat's global oonmercial communications 
network. Reimbursable. 

Explorer 54 (S) 
1975 096A 

Delta 115 
(S) 

Oct 6 


DOWN 

MAR 12, 1976 


675.0 

Atmosphere Explorer to investigate the chemical processes 
and energy transfer mechanisms which control Earth's 
atmosphere . (WSMC 
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1975 


s!ASA Major Launch Record 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 



REMARKS | 

Inti Desig 

VEHICLE 

DATE 

(Mins. ) 


■ssn 

BZ3KZ31 


(All Launches fran ESMC, unless otherwise noted) j 

It a ns it (S) 
1975 099A 

Scout 
S-195C (S) 

Oct 12 

96.8 

677 

529 

90.4 

161.9 


SMS-C/GOES A (S) 
1975 100A 

Delta 116 
(S) 

Oct l6 



mm* 

7.6 


First operational satellite in NCAA's geosynchronous 
weather satellite system. Reimbursable. 

Explorer 55 (S) 
1975 107A 

Delta (S) 

Nov 20 


DOWN JUN 10, 1981 


719.6 

Atmosphere Explorer to investigate the chemical processes 
and energy transfer mechanians which control Earth’s 
atmosphere. 

Dual Air Density 
Explorer (U) 

Scout 
S-196C (U) 

Dec 5 


DID NOT ACHIEVE CRB IT 

35.3 

Measure global density of upper atmosphere and lower 
exosphere. Malfunction during third stage burn resulted in 
loss of vehicle oontrol? destroyed by range safety officer 
at 341 seconds. (VEMC) 

*CA A (S) 
1975 117A 

Delta 118 
(S) 

Dec 13 

1445.9 

36074 

35880 

3.7 

867.7 

First RCA domestic cannunications satellite. Reimbursable. 

' L->7 




hhbhi 

bhbh 




Helios B (S) 
1976 003A 

Titan III 
Centaur (S 

Jan 15 


HELIOCENTRIC CRBIT 

374.7 

Carried 11 scientific instruments to study the Sun. 
Cooperative with Germany. 

jts” ~(s~j 
1976 004 A 

Delta (s) 

Jan 17 

1436.3 

35859 

35732 

8.2 


Experimental high-powered cairnunicat ion satellite for 
carmunication in remote areas. Cooperative with Canada. 


A-Centaur 
(AC-37) (S 

Jan 29 

1444.6 

35965 

35941 

3.8 

1515.0 


Harisat A (S) 
1976 017A 

Delta 120 
<S) 

Feb 19 

1436.2 

35800 

35776 

6.5 

655.4 

Ccmsat Maritime Satellite to provide rapid, high-quality 
oanmunications between ships at sea and home offices. 
Reimbursable. 

*CA B (S) 
1976 029A 

Delta 121 
(S) 

Mar 26 

1406.1 

36536 

35973 

3.2 

867.7 

Second RCA domestic oanmunications satellite. 
Reimbursable . 

UAIO IIIA (S) 
1976 035A 

Delta 122 
<S) 

Apr 2 i 

1436.0 

35755 

53753 

6.1 

676.6 

Third-generation cannunications satellite for NATO. 
Reimbursable 

LAGE30S (S) 
1976 039A 

mm 

May 4 







Dans tar 1A (S) 
L976 042A 

w 

May 13 

1442.6 

35925 

35902 

3.6 

1490.1 

First domestic cannunications satellite for Ccmsat. 
Reimbursable . 

Ur Force P76-5 
IS) 

1976 047A 

Scout 
S-179C (S) 

May 22 

105.5 

1049 

985 

99.6 

72.6 

Evaluate propagation effects of disturbed plasmas on radar 
and cannunications systems. Reimbursable. (W5KC) 
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Mari sat B (S) 
1976 053A 


Palapa A (S) 
1976 066A 


tar B (S) 
1976 073A 


sat C 
1976 101A 


LAUNCH LAUNCH PERIOD | CIRRENT CRBITAL PARAMETER S (km) 

VEHICLE DATE (Mins.) 


Delta 124 Jun 
(S) 




REMARKS 

(All Launches fran ESMC, unless otherwise noted) 


Cansat Maritime Satellite to provide rapid, 
high-quality cannunications between ships at sea and hone 
offices. Reimbursable. 




Delta 125 Jul 8 1435.9 

(S) 


A-Centaur Jul 
(AC-40) (S) 


Canmunication Satellite for Indonesia. Reimbursable. 


GEOSYNCHRONOUS CRBIT 


tic caunum cat ions satellite for Ccmsat 
Reimbursable . 


Transit Navigation Satellite for 


TViEr 


te to provioe rapi 
high-quality cannunications between ships at sea and hone 
offices. Reimbursable. 


B 

1977 018A 


GE3CS/ESA (U) 
1977 029A 




Delta 

(s) 


Delta 130 Apr 20 734.1 

(U) 


GEOSYNCHRONOUS CRBIT 


t IVA r 
(S) 

1977 041A 


QDES/NQAA 
1977 048A 


GMS (S) 
1977 065A 


HEAD A (S) 
1977 075A 


A-centaur May 
(AC-39) (S) 


Delta (S) Jun 16 1436.3 


Delta 132 Jul 14 
(S) 


A-Centaur Aug 12 
(S) 


DOWN MAR 15, 1979 


Second Canmunication Satellite for Indonesia. 
Reimbursable. 


ESA scientific satellite; carried seven experiments to 
investigate Earth's magnetosphere. Malfunction during 
second stage/third stage spinup placed GEOS in unusable 
orbit. Reimbursable. 


e the capacity or previous 
Intelsats for Cansat *s global oannercial cannunications 
network . Re imbursab le . 


Visible/infrared spin-scan radiometer provided day and 
niqht global weather pictures for NGAA. Reimbursable. 


Operational weather satellite; Japan s contribution to 
Global Atmosphere Research Program (GARP) . Reimbursable. 


High Energy Astronany Observatory to study and map X-rays 
and gairma rays. 
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Dyager 2 (S) 
977 076A 


LAUNCH 

LAUNCH 

PERIOD 

| OMSENT ORBITAL PARAMETIRS (km) 

WEIGHT 

VEHICLE 

DATE 

(Mins.) 


(Ml 


T-IIIE 
Centaur (S) 


SOLAR SYSTEM ESCAPE TRAJECTORY 


REMARKS 

(All Launches fran ESMC, unless otherwise noted) 


Investigate the Jupiter and Saturn planetary systems and 
the interplanetary medium between Earth and Saturn. 
Jupiter Elyby occurred on July 9 r 1979; Saturn flyby 
occurred on Aug 25, 1981; Uranus flyby occurred on 
Jan 24, 1986; 




Delta 134“ 
(U) 

Sep 13 

DID NOT ACHIEVE (KBIT 

865.0 ESA experimental cannunications satellite. Vehicle 
exploded at 54 seconds after liftoff. Reimbursable. 

U> 

SEE A/S 
977 102A (S 
977 102B (S 

F-5 A-Centaur 
(AC-43) (U 

Delta 135 
(S) 

Soout 

Sep 29 

) 

Oct 22 

Oct 27 106.9 

DOWN SEP 
DOWN SEP 

ITOl 1060 

6, 1987 
6, 1987 

89.9 

1515.0 Improved satellite with double the capacity of previous 
Intelsats for Comsat's global carroercial cannunications 
network. Launch vehicle failed. Reimbursable. 

Dual payload International Sun Earth Explorer to study 
329.0 interaction of interplanetary medium with Earth's immediate 
157.7 environment. Cooperative with ESA. 


977 106A 


iteosat (S) 
>77 108A 


apan(S) 
>77 118A 


S-200C (S) 


Delta 136 Nov 22 1437.2 


Delta 137 
(S) 


Dec 14 1455.9 36185 


Reimbursable. (W3MC) 


ESA Meteorological satellite; Europe’s contribution to 
Global Atmospheric Research Program (GARP) . Reimbursable 


677.0 Experimental communication satellite Tor Japan. 
Reimbursable. 


LUJ 


itelsat JVA F-3 A-Centaur Jan 6 1436.2 

>) (AC-46) (S) 

>78 002A 


Provide increased telecatrnunications capacity for 
Intelsat's global network. Reimbursable. 


-OF POOR QUALITY 









NASA Major Launch Record 1978 



LAUNCH 

LAUNCH 

PERIOD 



REMARKS 


VEHICLE 

DATE 

(Mins.) 



EaMG^UI 

BbSTH 

(All Launches frcm ESMC, unless otherwise noted) 

IUE-A (S) 
1978 012A 

Delta (S) 

Jan 26 

1436.1 

43036 

28536 

30.9 

698.5 

International Ultraviolet Explorer to obtain high 
resolution data of stars and planets in the ultraviolet 
region of the spectrum. Cooperative with ESA. 


A-Centaur Feb 9 
(AC-44) (S) 

1436.5 

35807 

35774 

6.1 

1863.3 


Landsat-C (S) 
1978 026A 
C6CAR-8 (S) 
1978 026B 

Delta (S) 

Mar 5 

10371 

103.0 

917 

908 

897 

896 

98.8 

98.9 

900.0 

27.3 

Third Earth Resources Technology Satellite to study Earth* 
natural resources; measure water, agricultural fields, and 
mineral deposits. Carried Lewis Research Center Plasma 
Interaction Experiment (PIX-I) and AMSAT Oscar Amateur 

PIX-I (S) 
1978 026C 



CURRENT ELEMENTS NOT MAINTAINED 

34,0 

Radio cGRinunications relay satellite. 

Intelsat IVA F-6 
(AC-48) (S) 

1978 035A 

A-Centauc 

Mac 3i 

1437.6 


35769 

177 

1515.0 

Provide increased telecommunications capacity for (S) 
Intelsat's global network. Re imbur sable. 

BSE/Japan (S) 
1978 039 A 

Dalta 140 

<s> 

Apr 7 

1433.7 


mam 

4.5 

665.0 

Japan's Broadcasting Satellite/Experiraental for conducting 
TV broadcast experiments. Reimbursable. 

HCW/AEM-A (S) 
1978 041A 

Scout (S) 

Apr 26 


DCWN DEC 22, 1981 


134.3 


OIS-B (S) 
1978 044A 

Delta 141 
(S) 

May 11 

1436.1 

35802 

35722 

4.1 

865.0 

Orbital Test Satellite to conduct ccnmunicaticns 
experiments for ESA. Reimbursable. 

Pioneer venus-A 
(Otbiter) (S) 
1978 051A 

A-Centaur 

(S) 

Hay 20 


ELEMENTS NOT AVAILABLE 

582.0 

One of two Pioneer flights to Venus in 1978; was placed 
in orbit around Venus for remote sensing and direct 
measurements of the planet and its surrounding environment 

(DES-C/NQAA (S) 
1978 Q62A 

Delta 142 
(S) 

Jun 16 

1436.0 

35795 

35775 

4.7 

635.0 

Part of NQAA's global network of geostationary 
envirormental satellites to provide Earth imaging, room to 
the space environment, and relay meteorological data to 
users. Reimbursable. 

Seasat-A (S) 
1978 Q64A 

At las-F 
(S) 

Jun 26 

100.4 

“779 

775 

108.0 

2300.0 

Demonstrate techniques for global monitoring of oceano- 
graphic phenomena and features. After 106 days of 
returning data, contact was lost with the satellite when a 
short circuit drained all 'power frcm batteries. (W3MC) 

Dcfnstar C (S) 

A-Centaur 

Jun 29 

1451.7 

36168 

36012 

1.7 

1516.0 

Third domestic catinuni cat ions satellite for Cansat. 

1978 Q68A 

(AC-41) (S) 






Reimbursable. 
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LAUNCH 

LAUNCH 

PERIOD 

VEHICLE 

DATE 

(Mins.) 

Delta 143 

Jul 14 

1449.1 

(S) 



A-Centaur 

Aug 8 



ik 1 jjjS j 33 * 5 1 wav S 5P3M C 255 * 


re ORES LANDED DEC 9, 1978 


Delta 144 Aug 12 
(S) 


HELIOCENTRIC CR8IT 


Atlas-F Oct 13 101.8 851 836 

(S) 


Delta (S) Oct 


104.0 970 925 99.4 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 


Positioned on magnetic field lines to study magnetosphere 
and correlate data with ground station, balloon, and 
sounding rocket measurements . Reimbursable . 


Second Pioneer flight to Venus in 1978 to determine nature 
and oanposition of the atmosphere of Venus. All four 
probes and the bus transmitted scientific data. The large 
probe, north probe, and night probe went dead upon impact, 
but the day probe continued to transmit for 68 minutes 
after impact. 


Monitored characteristics of solar phenomena about 1 hour 
before IS EE -A and B to gain knowledge of how the Sun 
controls the Earth's near space environment. Cooperative 
with ESA. 


Tturd generation polar orbiting environmental spacecraft to 
provide inproved meteorological and environmental data. 
Operated by NQAA. (WSMC) 


Carried ad van 

experiments in pollution monitoring, oceanography, and 
meteorology. ESA received and processed data direct. 

After separation from Nirabus-G, Delta vehicle released 
lithium over Northern Scandinavia and barium over Northern 
Alaska as part of Project CAMEO (Chemically Active Material 
Ejected in Orbit) . QSHC) 



706.0 Third-generation catroun lea t tons satellite for NATO 
Reimbursable 





OSA (S) Delta 148 Jan 30 1415.7 42425 28348 

'9 007A (S) 


OF POOR QUALITY 


Spacecraft Charging at High Altitudes (SCATOA) carried 12 
experiments to investigate electrical static discharges 
that affect satellites. USAF Reimbursable. 
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LAUNCH 

LAUNCH | 

PERIOD 

1 CtRRENT CRBITAL PJRAMETEKS (km) ! 

; WEIGHT 

| REMARKS 


VEHICLE 

CATE ' 

(Mins. ) 

| Apogee 

MMESGEMMSaaGSlM 

1 (kg) 

( (All Launches from ESMC, unless otherwise noted) 

SAGE/AEM-2 (S) 
1979 013A 

Scout (S ) 

Feb 18 


DOW 

AFRIL 11, 1989 


127.0 

Stratospheric Aerosol and Gas Experiment Applications 
Explorer Mission, to map vertical profiles of ozone, 
aerosol, nitrogen dioxide, and Rayleight molecular 
extinction around the globe. (WF1 


A-Centaut May 4 
(AC-47) (S) 

1436.1 

35837 

35736 

4.7 

1876.1 


UK -6 (S) 
1979 047A 

Scout 
S-198C (S) 

Jun 2 


DOWN 

f SEP 23, 1990 




NDAA-6 (S) 
1979 057A 

Atlas-F (S) Jun 27 

101.0 

813 

797 

98.5 


Tb provide continuous ooverage of the Earth and provide 
high-accuracy worldwide meteorological data. NCAA 
Reimbursable. (WSM< 

WESTflR C (S) 
1979 072A 

Delta 149 
(S) 

Aug 9 


35793 

35782 


571.5 

Cbmesfcic cormunications satellite for Wbstern Union. 
Reimbursable . 

HEAD 3 (S) 
1979 082A 

A-Centaur 
(AC-53) (S] 

Sep 20 

I 


DOW 

DEC 7, 1981 


2898.5 

High Energy Astronomy Observatory carried two cosmic ray 
experiments and one garnna ray spectrometer to obtain dab 
on cosmic rays observed across the far reaches of space. 

FiITIZtWmM 

Scout (S) 

Oct 30 


DOW JUN 11, 1980 


183.0 


RCA-C (U) 
1979 101A 

Delta 150 
(S) 

Dec 6 

789.0 


v|j|| 

10.5 

895.4 

Third RCA domestic ccranuni cat ions satellite. Contact loi 
shortly after apogee motor firing. Reimbursable. 

TWO 

■HHH 





■MBMMi 



FLTSATCOM C (S) 
1980 004A 

A-Centaur Jan 17 
(AC-49) (S) 

1436.1 

35804 


4.3 

1864.7 

Provide ccranuni cat ions capability for USAF and USN for 
fleet relay and fleet broadcast. Reimbursable. 

SMM-A (S) 
1980 01 4A 

Delta 151 
(S) 

Feb 14 


DOW 

DEC 2, 1989 


2315.0 

Solar Maximum Mission carried seven Instruments to study 
solar activity during the raaximun of solar flares and 
related phenomena. 

NQAA-7 (U) 
1980 04 3A 

Atlas-F (U) May 29 


DCWN MAY 3, 1981 


1405.0 

A companion to iTRuS N to provide continuous coverage of 
the Earth and provide high-accuracy worldwide 
meteorological data. Launch vehicle malfunctioned; fai 
to place satellite into proper orbit. NOAA Reimbursable 
(HSMC) 

ODES D (S) 
(S) 

Delta 152 

Sep 9 

1436.2 

35795 

35780 

4.1 

832.0 

Part of NCAA's global network of geostationary 1980 074A 
environtental satellites to provide Earth imaging, monit 
the space environment, and relay meteorological data. 
Reimbursable. 







ASA Major Launch Record 




JTELSAT V-A F-2 A-Centaur Dec 6 
I) (AC-54) <S) 

180 098A 


:n 


JMSTAR D (S) A-Centaur Feb 21 1436.2 

•81 018A (AC-42MS) 


Shuttle (S) Apr 12 
181 034A (Columbia) 


35794 35784 


LANDED AT DFRF Am 14, 




1980 


REMARKS 

(All Launches fran ESMC, unless otherwise noted) 

Provide communications capability for USAF and USN for 

fleet relay and fleet broadcast. Reimbursable. 

Satellite Business Systems (SBS) to provide fully switched 
private networks to businesses, goverrment agencies, and 
other organizations with large, varied canmunications 

requirements. Reimbursable. 

Advanced series of spacecraft to provide increased 
telecarmunications edacity for Intelsat's global network. 

Reimbursable. 

' ~ ~~ ' 1981 

fourth danMtic <xinraunicat ions satellite for Ccmsat. 

Reimbursable. 

Tirst^ Manned orbital test flight of the Space 
Transportation System with John W. Young and Robert L. 
Crippen to verify the combined performance of the Shuttle 
vehicle. Mission duration 54 hours 20 minutes 32 seconds. 
Improved Transit satellite for the Navy's operational 

navigation system. Reimbursable. (VEMC) 

Part of NCAA's Geostationary Operational Ehvironnental 
Satellite system to provide near continual, high resolution 
visual and infrared imaging over large areas. Reimbursable. 
Advanced series of spacecraft to provide increased 
telecarmunications capacity for Intelsat's global network. 

Reimbursable . . 

lb provide continuous coverage of the Earth and provide 
high-accuracy worldwide meteorological data. NQAA 

Reimbursable. (VEMC) 

Dual spacecraft to study the Earth's electromagnetic 
fields. (VEMC) 

Provide cormiuni cat ions capability for USAF and USN for 
fleet relay and fleet broadcast. Reimbursable. 
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MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 



REMARKS 

Inti Desiq 

VEHICLE 

DATE 

(Mins.) 




n$n 

(All launches fran ESMC, unless otherwise noted) 

SBS-b (s) 
1981 096A 

Delta 156 
(S) 

Sep 24 

1436.1 

35789 

35785 

0.0 

1057.0 


SME (S) 

1991 100A 
UOSAT 1 (S) 
1981 100B 

Delta (S) 

Oct 6 

94.7 504 

DOWN OCT 

502 

13, 1989 

97.7 

437.0 

52.0 

Solar Mesosphere Explorer, an atmospheric-research 
satellite to study reactions between sunlight, ozone, and 
other chemicals in the atmosphere. Carried UoSat-Oscac 9 
(UK) Amateur Radio Satellite as secondary payload. 

WR T'(s) 
1981 111A 

Shuttle (S) Nov 12 
(Colunbia) 

LANDED AT DFRF NCV 14 

“1581 


Second Manned orbital test flight of the Space 
Transportation System with Joe H. Engle and Richard H. 
Truly to verify the ccmbined performance of the Shuttle 
vehicle. C6TA-1 payload demonstrated capability to condu 
scientific research in the attached mode. Mission durati 
54 hours 13 minutes 13 seconds . 

RCA-D (S) 
1981 114A 

Delta 158 
(S) 

Nov 19 

1436.2 

ism 

S3733 

0.1 

1081.8 

Fourth RCA domestic canmmications satellite. 
Reimbursable. 

Intelsat V F-3 
(S) 

1981 119A 

A-Centaur 
(AC-55) (S 

Dec 15 

1436.3 

35809 

35771 

0.0 

1928.2 

Advanced series of spacecraft to provide increased 
telecommunications capacity for Intelsat's global network 
Reimbursable . 

| f t- 


MI^^MM 

HHM 

■■■Mi 


■■H 

■^^■M 


RCA C* (S) 
1982 004A 

Delta 159 
(S) 

Jan 16 

1436.3 

35795 

35784 

0.1 


RCA domestic communications satellite. Reimbursable. 

W&star IV (S) 
1982 014A 

Delta 160 
(S) 

Feb 25 

1436.2 

35796 

35778 

0.1 

1072.0 

Second generation domestic cormuni cations satellite for 
Western Union. Reimbursable. 

Intelsat V-D F~4 
CS) 

1982 017A 

A-Centaur 
(AC-58) (S 

Mac 4 

1436.1 

35808 

35767 

0.0 

1928.2 

Advanced series of spacecraft to provide increased 
telecommunications capacity for Intelsat's global network 
Reimbursable. 

STS 3 (S) 
1982 022A 

Shuttle (S 
(Columbia) 

Mar 22 

LANDED AT WHITE SANDS 

MAR 30, 1982 


Third Manned orbital test flight of the Space 
Transportation System with Jack R. Louses and C. Gordon 
Fullerton to verify the combined performance of the Shutt 
vehicle. 06S-1 scientific experiments conducted from the 
cargo bay. Mission duration 192 hours 4 minutes 45 second 

irisat 1-A (U) 
1982 031A 

Delta 161 
(S) 

Apr 10 

m 

■1 


0.1 

1152.1 

Multipurpose te leccramin i ca t i ons/meteoro logy spacecraft fo 
India. Reimbursable. 
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1982 


f 

LAUNCH 

LAUNCH 

iribi 

ORRENT CRBITAL PARAMETERS (km) 

WEIGHT 

REMARKS 

91 

VEHICLE 

DATE 

BJilrpPIJ 

Apogee 

>4(.' '' a 

■WlDiai 

(ka) 

(All Launches ft an ESMC, unless otherwise noted) 

star V (S) 

Delta 162 

Jun 8 

1436.2 

35796 

35778 

0.1 

1105.0 

western Union domestic ccnntunications satellite. 

82 058A 

(S) 







Reimbursable. 

S 4 (S) 

Shuttle (S) Jun 27 

LANCED AT DFRF JUL 4, 

1982 



82 065A 

(Colunbia) 








ndsat D (S) 

Delta 163 

Jul 16 

98.8 

702 

698 

98.3 

1942.0 

Earth Resources Technology Satellite to provide continuing 

82 072A 

(S) 







Earth remote sensing data. Instruments included a 
multispectral scanner and thematic mapper . (M5MC) 

lesat G (S) 

Delta 164 

Aug 25 

1436.0 

35796 

35776 

0.0 

1238.3 

Ccranercial cawnuni cat ions satellite for Canada. 

82 082A 

IS) 







Reimbursable. 

telsat V-B F-S 

A-Centaur 

Sep 28 

1175.1 

35805 

31755 

6.1 



1 

(AC-60) (S) 






teleccrmuni cat ions edacity far Intelsat's global network. 

82 097A 








Carried Maritime Qxnaunications Services (HCS) package for 
INMARSAT. Reimbursable. 

ft-E (S) 

Delta 165 

Oct 27 

1436.2 

35791 

35784 

0.0 

1116.3 

RCA danestic ocnnnmications satellite. Reimbursable. 

82 105A 

(S) 








S 5 (S) 

Shuttle (S) Nov n 





82 110A 

(Colunbia) 







Overmyer , Joseph Allen and William Lenoir. Two satellites 

S-C (S) 


Nov 11 

1436.1 

35788 

35786 

0.0 

3344.8 

deployed: S8S-C (Carroercial Reimbursable) and lb lesat -C 

82 HOB 








(Canada Reimbursable). Demonstrated ability to conduct 

lesat- E (S) 


Nov 12 

1436.1 

35794 

35779 

0.0 

4443.4 

routine space operations. Mission duration 122 hcxirs 

B2 110C 








14 minutes 26 seconds. 







aaiBH 



fs (S) 

Delta 166 

Jan 25 

102.9 

905 

887 

99.1 

1075.9 

Infrared Astronomical Satellite to make the first all-sky 

B3 004A 

(S) 







survey for objects that emit infrared radiation and to 

1C II (S) 



102.4 

886 

855 

100.1 


provide a catalog of infrared sources and infrared sky 

93 004B 








maps. Lewis Research Center Plasma Interaction Experiment 
(PIX), to investigate interactions between high voltage 
systans and space environment, activated by Delta after 









IRAS separation. Cooperative with the Netherlands. 








OF POOR QUALITY 
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LAUNCH 



CURRENT ORBITAL PARAMETERS Om) 

WEIGHT 

REMARKS 


VEHICLE 





| Incl (deq) 

■arm 

(All Launches frem ESMC, unless otherwise noted) 

NQAA-8 (S) 
1983 022A 

Atlas-E (S 

Mar 28 

101.2 

825.5 

805 

98.6 

1712.0 

Advanced Tiros-N spacecraft to provide continuous cove rag 
of the Earth and provide high-accuracy worldwide 
meteorological data. NQAA Reimbursable . (WSMC 

SIS 6 (S) 
1983 026A 
TCRS-A. <S) 
1983 026B 

Shuttle (S) Ape 4 
(Challenger) 

Apr 4 

LANDED AT 
1436.3 35804 

DFRF AIR 9 
35776 

1983 

2.3 17014.0 

Second operational flight of the STS with Paul Waitz, Kar 
Bobko, Dexia Id Petersen, and Story Musgrave. Deployed 
Tracking. and Data Relay Satellite (TERS) to provide 
improved tracking and data acquisition services to 
spacecraft in low Earth orbit; performed EVA. Mission 
duration 120 hours 23 minutes 42 seconds. 

RCA F (S) 
1983 030A 

Delta 167 
(S) 

Apr 11 

1436.1 

35790 

35781 

0.1 

1116.3 

RCA domestic oonmunications satellite. Reimbursable. 

ODES 6 (S) 
1983 041A 

njlta (S) 

Apr 28 

1436.4 

35891 

35776 

0.1 

838.0 

Part of NCAA's Geostationary Operational Environmental 
Satellite system to provide near continual, high resoluti 
visual and infrared imaging over large areas. 
Reimbursable. 

Intelsat V-F F-6 
(S) 

1983 04 7A 

A-Centaur May 19 
(AC-61) (S) 

1436.2 


35765 

0.0 

1928.2 

Advanced series of spacecraft to provide increased 
teleccmnunications capacity for Intelsat's global network 
Carried Maritime Ccnrnunications Services (MCS) package fc 
IFWARSAT. Reimbursable. 

EXDBAT (S) 
1983 051A 

Delta 169 
(S) 

May 26 


DOWN MAY 6, 1986 


500.15 

ESA X-ray satellite to provide continuous observations of 
X-ray sources. Reimbursable. (W5MC 

SIS 7 (S) 

1983 059A 
Itelesat-F (S) 
1983 059B 
Palapa-B-1 (S) 
1983 059C 
3PAS-01 (S) 
1983 059F 

Shuttle (S) Jun 18 
(Qiallenger) 

Jun 18 
Jun 18 
Jun 18 

LANDED AT DFRF JUN 24, 1983 

1436.0 35791 35782 0.0 

1436.1 35788 35783 0.0 

RETRIEVED JUN 24, 1983 

4443.4 

4521.5 

Third operational flight of STS with Robert L. Crippen, 
Frederick H. Hauck, John M. Fabian, Sally K. Ride (first 
wanan astronaut), and Norman E. Thagard. Deployed two 
oonmunications satellites. Teles at (Canada -Reimbursable 

and Palapa (Indonesia - Reimbursable). Carried out 
experiments including launching and recovering SPAS 01 
(FRG). Mission duration 146 hours 23 minutes 59 seconds. 

AF P83-1 (S) 
1983 063A 

Scout 
S-205 (S) 

Jun 27 

100.9 

834 

765 

82.0 

112.6 

Air Fierce HIIAT satellite to evaluate propagation effects 
of disturbed plasmas on radar and communication systens. 
Reimbursable. (WSMC 

Galaxy 1 (S) 
1983 065A 

Delta 170 
(S) 

Jun 28 

1436.2 

35797 

35782 

0.0 

519.0 

Hughes Camnunications, Inc. ccmnuni cat ions satellite. 
Reimbursable. 
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1 LAUNCH 

LAUNCH 

PERIOD 

VEHICLE 

DATE 

(Mins.) 


lstar 3A (S. 
83 077A 


S 8 (S 
183 08 9 A 
SAT-B (S) 
83 089B 


Delta 171 Jul 28 1436.1 

(S) 


Shuttle (S) Aug 30 
(Challenger) 

Aug 31 1436.2 


35796 35778 0.0 


LANCED AT DFRF SEP 5, 1983 
35819 35755 0.1 


Delta 172 Sep 8 1436.2 

(S) 


S-9 (S) 
ace lab- 1 
63 116A 


Shuttle (S) Nov 28 
(Colunbia) 


LANDED AT DFRF DEC 8, 1983 





age is 

OF POOR QUALITY 


1983 



REMARKS 

(All Launches fran ESMC, unless otherwise noted) 


AT&T cannunications satellite. Reimbursable. 


Fourth operational flight of SIS with Richard H 
Truly, Daniel C. Brandenstein, Dale A. Gardner, Guion S. 
Bluford (first black astronaut), and William E. Thornton. 
First night launch and landing. Deployed satellite, INSAT 
(India-Reimbursable), performed tests and experiments. 
Mission duration 145 hours 8 minutes 43 seconds. 


RCA domestic canmunications satellite. Reimbursable 


Fifth operational flight of STS with John W. Young, 

Brewster W. Shaw, Jr., Owen K. Garriott, Robert A. R. 
Parker, Byron K. Lichtenberg, and Ulf Merbold (ESA). 

Space lab-1 , a multidiscipline science payload, carried in 
Shuttle Cargo Bay. Cooperative with ESA. Mission Duration 
247 hours 47 minutes 24 seconds. 


Fourth Challenger flight with Vance D. Brand, Robert L. 
Gibson, Bruce McCandless, Ronald E. McNair and Robert L. 
Stewart. Deployed WESTAR (Western Union-Reimbursable) , and 
palapa B-2 (Indonesia-Reimbursable) . Both PAM's failed; 
both satellites retrieved on 51-A mission. Rendezvous 
tests performed with IRT, using deflated target. Evaluated 
Manned Maneuvering Unit (MMU) and Manipulator Foot 
Restraint (MFR). First STS landing at KSC. Mission 
duration 191 hours 15 minutes 55 seconds. 


Eartn resources technology satellite to provi 
Earth remote sensing data. Instruoents included a 
mu Itispectral scanner and thematic mapper. UoSAT sponsored 
by Arts AT. NCAA Reimbursable. (VBMC) 
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NASA Major Launch Record 


STS 41-C (S) 

1984 034A (Challengi 

LDEP (S) 

1984 034B 


Intelsat V-G F-9 A-Centaur 
(U) (AC-62) (l 
1984 057A 


LAUNCH LAUNCH 

VEHICLE DATE 


Shuttle (S) Apr 6 
(Challenger) 

Apr 6 


CtFRENT CRBITAL PARAMETERS (tan) 




LANCED AT DFRP AIR 13, 1984 


RETRIEVED JAN 20, 1990 (STS-32) 


DOW OCT 24, 1984 


REMARKS 

(All Launches fran ESC, unless otherwise noted) 


. allenger flight with Robert L. Crippen, Frances R 

Scobee, Terry J. Hart, George D. Nelson and James D. Van 
Hof ten. LDEP deployed? »!M retrieved and reoaired in Can 
Mission duration 167:40:07 


Advanced series of spacecraft to provide increased 
telecannuni cat ions capacity for Intelsat's global network 
Carried Maritime Comuni cat ions Services (MCS) package fo: 
INMARSAT. Vehicle failed to place satellite in useful 
orbit. Reimbursable. 



STS 41-D (S) 
1984 093A 
SBS-4 (S) 

1984 093B 
Synccrn IV-2 (S) 
1984 093C 
Telstar 3-C (S) 
1984 093D 


Shuttle (S) Aug 30 
(Discovery) 


LANDED AT EAFB SEP 5, 1984 


Aug 31 

1436.1 

35793 

35781 

0.0 

Aug 31 

1436.0 

35788 

35782 

0.7 

Sep 1 

1436.1 

35791 

35782 

0.0 

Sep 21 

1436.2 

35792 

35783 

0.0 


First Discovery flight with Henry W. Hartsfield, Michael 
Coats, Richard N. Mullane, Steven A. Hawley, Judith A. 
Resnik, and Charles D. Walker. Deployed SBS (Ccranercial- 
Reimbursable) , LEASAT (Cfcnroercial-Reimbursable) and Telst 
(AT&T-Reimbursable) , carried out experiments including 
OAST-1 solar array structural testing. Mission duration 
144 hours 56 minutes 4 seconds. 


1984 108A 
ERBS (S) 
1984 108B 


(S) 


Shuttle (S) Oct 5 
(Challenger) 

Oct 5 


Hughes Cawnunication, Inc., Ccranunications Satellite. 


LANDED AT KSC OCT 


allenger flight with Robert L. Crippen, Jon A. 
McBride, Kathryn D. Sullivan, Sally K. Ride, David C. 
Leestma, Paul D. Scully-Pcwer , find Marc Garneau (Canada). 
Deployed ERBS to provide global measurements of the Sun’s 
radiation reflected and absorbed by Earth? performed 
scientific experiments using OSTA-3 and other instruments 
Mission duration 197 hrs 23 min 33 sec 
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JASA Major Launch Record 


TS 51-A (S) 
984 113A 


IAUM31 I LAUNCH 
VEHICLE DATE 


Shuttle (S) Nov 8 
(Discovery) 


CtRRENT CRBITAL PARAMETERS (km) 




LANCED AT KSC NO/ 16, 1984 


telesat-H (S) 
984 113B 

Nov 9 

1436.1 

35795 

35788 

0.0 

3420.0 

yncctn IV-1 (S) 
984 113C 

Nov 10 

1436.0 

35890 

35679 

0.9 

6889.0 

ATO III-D (S) Delta 177 

984 115A (S) 

Nov 13 

1436.1 

35788 


3.2 

761.0 


QAA-9 (S 
984 123A 


Atlas-E (S) Dec 12 


REMARKS 

(All Launches fran ESMC, unless otherwise noted) 


Second Discovery flight with Frederick H. Hauck, David M. 
Walker, Joseph p. Allen, Anna L. Fisher, Dale A. Gardner. 
Deployed Ttelesat (Canada-Reimbursable) and Syncon 
IV- 1 (Hughes-Reimbursable) . Retrieved and returned Palapa 
B— 2 and Vtestar 6 (Launched on 41-B) . Mission duration 
191 hours 44 minutes 56 seconds. 


in a series of canaunication satellites for NATO 
Reimbursable. 


Advanced TIROS -N spacecraft to provide continuous coverage 
of the Earth and provide high-accuracy worldwide 
meteorological data. NCAA. Reimbursable. (WSMC) 




IS 51-C (S) 
985 01GA 
DD (S) 


mwm 


S) 

985 025A 


IS 51-D (S 
985 028A 
alesat-I (S) 
985 028B 
/neon IV-3 (S) 
985 028C 


IS 51-B (S) 
3ace lab-3 
985 034A 
BAT (S) 

985 034B 


Shuttle (S) Jan 24 
(Discovery) 


(AC-36) (S) 


LANDED AT KSC JAN 27, 1984 


ELEMENTS MOT AVAILABLE 


Shuttle (S) Apr 12 
(Discovery) 

Apr 13 1436.0 
Apr 12 1436.2 


Shuttle (S) Apr 29 
(Challenger) 


LANDED AT KSC APR 1 


LANDED AT DFRF MAY 6, 1985 


DOWN DEC 15, 1986 




OF POOR QUALITY 


Eg 


Third Discovery flight with Thcmas K. Mattingly, Loren J. 
Shriver, Ellison S. Onizuka, Janes F. Buchli, and Gary E. 
Payton. Unannounced payload for DOT). (Reimbursable). 
Mission duration 73 hours 33 minutes 23 seconds 


First in a series of improved Ccnroercial Oonnunicatlon 
Satellites for Intelsat. Reimbursable. 


Discovery flight with Karol J. Bobko, Dona 
Wi Ilians, M. Rhea Seddon, S. David Griggs, Jeffrey A. 
Hoffman, Giarles D. walker, and E.J. "Jake" Garn (U.S. 
Senator). Deployed Synoom (Hughes-Reimbursable) and 
Telesat (Canada-Reimbursable). Syncan Sequencer failed to 
start, despite attempts by crew; remained inoperable until 
restarted by crew of 51-1. Mission duration 167 hrs 54 min. 


llenger flight with Robert F. Overmyer , Frederick 
D. Gregory, Don Lind, Norman E. Thagard, Wi Ilian E. 
Thornton, Lodewijk Vanderberg, and Taylor Wang. Space lab-3 
mission to conduct applications, science, and technology 
experiments. Deployed Northern Utah Satellite (NUSAT) . 
Global Low Orbiting Message Relay Satellite (GLCMO failed 
to deploy and was returned. Mission duration 167 hours 
55 minutes 23 seconds 









NASA Major Launch Record 


LAUNCH 

VEHICLE 


Shuttle (S) Jun 17 
(Discovery) 


LAUNCH PERIOD | CURRENT CRBITAL PARAMETER S (k 

DATE (Mins.) 

Jun 17 LANDED AT EAFB JUN 24, 1985 



(S) 

1985055A 


STS 51-F (S) 
Space lab-2 
1985 063A 
PDP (S) 

1985 063B 


Shuttle (S) Jul 29 
(Challenger) 


RETRIEVED JUL 29, 1985 


Navy sous— I Scout Aug 2 





1985 066A (S) 

S-209C (S) 

107.9 

1257 

1002 

89.9 

1985 066B (S) 


107.9 

1258 

1002 

89.9 

STS 51-1 (S) 

Shuttle (S) Aug 27 


LANDED AT EAFB SEP 3, 

~T585 

1985 076A 

(Discovery) 





Aussat- 1 (S ) 

Aug 27 

1436.2 

35794 

35781 

0.0 

1985 076B 






ASC (S) 

Aug 27 

1436.1 

35796 

35777 

0.1 

1985 076C 






Synccm IV-4 (U) 

Aug 29 

1436.1 

36493 

35079 

1.4 







Intelsat VA F-12 

A-Centaur Sep 28 

1436.1 35802 

35772 

0.0 


(S) (AC-65) (S) 

1985 087A 


1981 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 


Fifth Discovery flight with Daniel C. Brandenstein, John 
Creighton, Shannon W. Lucid, John M. Fabian, Steven R. 
Nagel, Patrick Baudry (France), and Prince Sultan Salman 
Al-Saud (Saudi Arabia). Deployed MCREDD6 (Mexico - 
Reimbursable) , ARABSAT (ASCO-Reimbur sable) and TEISTAR 
( AT& T-Reintxir sable) . Deployed and retrieved SPARTAN 1. 
Mission duration 168 hours 08 minutes 46 seconds 


Second in a series of improved Cannercial Conimini cat ions 
Satellites for Intelsat. Reimbursable. 


allenger flight with Charles G. Fullerton, Roy 
Bridges, Jr., Karl G. Heinze, Anthony W. England, F. Star 
Musgrave, Loren W. Acton, and John- David F. Bartow. 
Conducted experiments in Space lab- 2. Deployed Plasma 
Diagnostic Package (PDP) which was retrieved 6 hours late 
Mission duration 190 hours 45 minutes 26 seconds. 


TVo Navigation Satellites for U.S. Navy. Reimbursable. 
(W5MC) 


Sixth Discovery flight with Joe H. Ehgle, Richard O. Cove 
James D. VanHoften, William F. Fisher, John M. Lounge. 
Deployed Aussat (Australia-Reimbursable), ASC (American 
Satellite Co. -Reimbursable), and Syncan IV-4 (Hughes - 
Reimbursable). After reaching Geosynchronous Orbit, 
Synccrn IV-4 ceased functioning. Repaired Synocm IV-3 
(Launched by 51-D). Mission durationl70 hours. 

17 minutes 42 seconds 


lrd in a series of improved ccnmercial Camunicat ions 
Satellites for Intelsat. Reimbursable. 








ASA Major Launch Record 


LAUNCH 1 

LAUNCH 

VEHICLE 

DATE 


C »■ ^ *1 ft'tfiV W ) *U97nU 


Shuttle (S) Oct 3 
(Atlantia) 


LANDED AT EAFB OCT 7, 1985 



B5 1090 
X Target 
85 109E 


16 

35 114A (S) 
35 1140 itS) 


£ 


Scout 
S-207C (S) 


94.6 691 311 

COW ADS 9/ 1987 




Jan 12 1436.2 


ORIGINAL PAGE IS 


1985 


1 WEIGH 1 

1 ttg) _ 

REMARKS 

(All Launches fran ESMC, unless otherwise noted) 

First Atlantia flight with Karol J. Bobko, Ronald J. Grabe, 
Robert A. Stewart, David c. Hilmers, and Willian A. Pailes. 
DOD mission. Mission duration 97 hrs 14 min 38 sec. 

267.6 


4539.6 

4569.1 

7225.3 

Second Atlantis Flight with Brewster H. Shaw, Bryan D. 
O’Conner, Mary L. Cleave, Sherwood C. Spring, Jetry L. 
Ross, Rudolf o Neri Vela (MCREU3S) , Charles D. Walker 
(MDAC). Deployed MORELOS (Mexico-Reimbursable), Aussat 
(Australia-Reimbursable), and Satoan (RCA-Reimbursable) . 
Demonstrated construction in space by manually assembling 
EASE and ACCESS Experiments. Deployed Station Keeping 
Target (OEX) to conduct advanced Station Keeping Tests. 
Mission duration 165 hours 4 minutes 49 seconds. 

Air Force instriraented test vehicle. (EXjal Payload) 
Reimbursable • (WFF) 


7225.3 

Seventh Colunbla flight with Robert L. Gibson, Charles F. 
Bolden, Jr., Franklin R. Chang-Oiaz, George D. Nelsat, 
Steven A. Hawley, Robert J. Cenker (RCA), and C. William 
Nelson (Congressman). Deployed SATCOM (RCA-Reimbursable) . 
Evaluated material science lab payload carrier and 
processing facilities. Carried HHG-1 to accomodate GAS 
payloads. Mission duration 146 hours 3 minutes 51 seconds. 
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NASA Major Launch Record 


1981 


MISSION/ 

LAUNCH 

LAUNCH 


CURRENT CRBITAL PARAMETERS (km) 


REMARKS 

INI 1 — 

VEHICLE 

DATE 


Apoqee 



KSni 

(All Launches fran ESMC, unless otherwise noted) 

STS 51-L (U) 
7TRS-B (U) 

Shuttle (U) Jan 28 
(Challenger) 


DID NOT ACHIEVE CRBIT 

2103.3 

Ninth Challenger flight with Francis R. Scobee, Michael J 
Smith, Judith A. Resnik, Ellison S. Onizuka, Ronald E. 
McNair, Gregory Jarvis (Hughes) S. Christa McAuliffe 
(Tteacher). Approximately 73 seconds into flight, the 
Shuttle exploded. 

Q3ES-G <U) 

Delta (U) 

May 5 


DID NOT ACHIEVE CRBIT 

“840.6 

Provide systematic worldwide weather coverage for NOAA. 
Vehicle failed. Reimbursable. 

DOD ( b) 
1986 069A 

Delta (U) 

Sep 5 


DOW SEP 28 , 1986 



Carried DOD experiment. Reimbursable 

NQAA-G (S) 
1986 073A 

At las-E (S) Sep 17 

■ 

823 


98.7 

1712.00 

Operational environmental satellite for NDAA. Included 
ERBE instrument to complement data being acquired by ERBS 
launched in 1984, Carried search and rescue instruments 
provided by Canada and France. Reimbursable. (WSMC 

AF P87-11 (S) 
PoLar Beat 
1986 088A 

Scout (S) 
S-199 

Nov 13 

104.9 

1018 

957 

89.5 


Scientific satellite to study atmospheric effects on 
electromagnetic propagation. USAF Reimbursable. (WSMC 

FLTSATCOM (F-7) 
(S) 

1986 096A 

A-Centaur 
(AC-66) (S) 

Dec 4 

1436.2 

35875 

35703 

4.3 

1128. 5 

Provide canmunications between aircraft ships, and ground 
stations for DOD. Reinbursable. 



HH 


HMHI 





GOES-H (S) 
1987 022A 

Delta 179 
(S) 

Feb 26 

1436.3 

35796 

35783 

0.1 

840.0 

Operational envirormental satellite to provide systematic 
worldwide weather coverage. NQAA Reimbursable. 

PALAPA B2-P 
1987 029A 

Delta 180 

Mar 20 

1436.2 

35788 

35788 

0.0 

652.0 

Provide ocranunication coverage over Indonesia and the 
Asian countries. Reimbursable. 

FLTSATCCM (F-6) 
(U) 

A-Centauc 
67 (U) 

Mar 26 


DID NOT ACHIEVE CRBIT 

1038. 6 

Part of worldwide contain icat ions system between aircraft, 
ships, and ground stations for DOD. Telemetry lost short 
after launch; destruct signal sent at 70.7 seconds into 
flight. An electrical transient, caused by lighting stri. 
on launch vehicle, most probable cause of loss. 
Reimbursable. 

soos-2 

1987 08 0A (S) 

Scout - (S^ 
S204C 

Sep 16 

107.2 

1175 

1017 

90.3 

64.5 

TWo transit navigation satellites in a stacked configura- 
tion for the U.S. Navy. Reimbursable. (WSMC) 

1987 080B (S) 



107.2 

1181 

1014 

90.3 

64.5 

l ■ * . • • * . 4 ' 
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ASA Major Launch Record isss 


SSICN/ 

LAUNCH 

LAUNCH 



WEIQTT 

REJftRXS 

tl Desig 

VEHICLE 

DATE 



IKSHCS9SI 


(kg) 

(All launches fron ESMC. unless otherwise noted) 








■■MM 


D (SDI) (S) 
B8 008A 

Delta 
181 (S) 

Feb 8 

90.1 

333 

223 

28.6 


Strategic Defense Initiative Organization (SDIO) Payload. 
Reimbursable. 

n Marco D/L(S) 
38 028 a 

Scout (S) 
S-206C 

Mar 25 


DOWN 

DEC 6 , 1988 

m 

Explore the relationship between solar activity and 
meteorological phenomena . Cooperative with Italy. (San 
Marco) 

38 033A (S) 
58 033b(S> 

Scout (S) 
S-211C 

Apr 25 





129.6 

Two Transit navigation satellites in a stacked configura- 
tion for the U.S. Navy. Reimbursable (WSIC) 

sa II 
38 052A 

Scout (S) 
S-213C 

Jun 16 





170.5 


>S-4 

38 074A (S) 
38 074B <S) 

Scout (S) 
S-214C 

Aug 25 





126.2 

Two Transit navigation satellites in a stacked configura- 
tion for the U.S. Navy. Reimbursable (VBIC) 

\A-H (S77 
38 089A 

/ 

Atlas-E (S) Sep 24 






Operational environmental satellite for MDAA. Carried 
Search and Rescue instruments provided by Canada and 
France. Reimbursable. (W5MC) 

3-26 (S) 
38 091A 
3S-3 (S) 
38 09 IB 

Shuttle (S) Sep 29 
(Discovery) 

Sep 29 

1434.8 

LANDED AT EAFB OCT 
35803 35719 

3, 1988 
0.1 

2224.9 

Sixth Discovery flight with Frederick H. Hauck, Richard 0. 
Covey, John M. Lounge, David C. Hi liners, and George D. 
Nelson. Deployed TDRS-3. Performed experiment activities 
for ocnmercial and scientific raiddeck experiments. Mission 
Duration 97 hours 00 minutes 11 seconds 

3-27 
18 106A 

18 106B 

Shuttle (S 
(Atlantis) 

Dec 2 


LANDED AT EAFB DEC 

6, 1988 


Third Atlantis flight with Robert L. Gibson, Guy S. 
Gardner, Richard M. Mullane, Jerry L. Ross and William M. 
Shepherd. DOD Mission. Mission Duration 105 hours: 

05 minutes 1 37 seconds 

19 



HIVHI 




IBH 


-29 

9 021A 
S-D 
9 021B 

Shuttle (S) 
(Discovery) 

Mar 13 

1436.1 

LANDED AT EAFB MAR 
35808 35768 

18, 1989 
0.0 

2224 

Eighth Discovery flight with Michael L. Coats, John E. 
3laha, James Bagian, James F. Buchli, Robert Springer. 
Deployed a new Tracking and teta Relay Satellite. 
Performed ccnmercial and scientific experiments. Mission 


Duration 119 hours 38 minuteB52 seconds 
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NASA Major Launch Record 


MISSION/ LAUNCH LAUNCH PERIOD 

INTL DESIG VEHICLE DATE (Mins) 


STS- 30 Shuttle (S) May 4 
1909 33A (Atlantis) 
Magellan 
1989 33B 






mi 


WEIGHT 

Incl (deg)l (kg) 


LANDED AT EAFB MAY 8, 1989 


TRANS -VENUS TRAJECTORY 


REMARKS 

(All Launches from ESMC, unless otherwise note 
Fourth Atlantis flight with David M. Walker, 
Ronald J. Grabe, Mary L. Cleve, Mark C. Lee, 
Norman E. Thagard. Deployed the Magellan 
spacecraft on a mission toward Venus. Performe 
commercial and scientific middeck experiments. 
Mission Duration: 96 hrs 56 mins 25 secs. 


STS-28 
1989 61A 

Shuttle <S) 
(Columbia) 

Aug 8 

LANDED 

AT EAFB AUG 13, 

1989 

Ninth Columbia flight with Brewster H. Shaw, 
Richard N. Richards, David C. Leetsma, James C, 
Adamson, Mark N. Brown. DOD Mission. Mission 
Duration: 121 hours 00 minutes 09 seconds. 

FLTSATCOM 
1989 77A 

Atlas/ 

Centaur 

(S) 

Sep 25 1436.2 

358 98 

35677 

4.1 

1863 Navy Communications satellite to provide 

communications between aircraft, ships and 
ground stations for DOD. 


STS-34 
1989 84A 
Galileo 
1989 84B 


Shuttle (S) Oct 18 
(Atlantis) 


LANDED AT EAFB OCT 23, 1989 


ELEMENTS NOT AVAILABLE 


Fifth Atlantis flight with Donald E. williams, 
Michael J. McCulley, Ellen Baker, Shannon N. 
Lucid and Franklin Chang-Diaz. Deployed the 
Galileo spacecraft on a mission toward Jupiter, 
Performed experiment activities for commercial 
and scientific middeck experiments. Mission 
Duration: 119 hours 39 minutes 24 seconds. 


COBE 
1989 89A 


Delta 2 (S) Nov 18 102.6 


2206 Cosmic Background Explorer spacecraft to provid 
the most comprehensive observations to date of 
the radiative content of the universe. 


STS- 

33 

Shuttle (S) Nov 23 

LANDED AT EAFB NOV 28, 1989 

Ninth Discovery flight with Frederick Gregory, 

1989 

90A 

(Discovery) 


John E. Blaha, Manly L. Carter, Franklin s. 

DOD 



ELEMENTS NOT AVAILABLE 

Musgrave and Kathryn C. Thorton. DOD Mission. 

1989 

90B 



Mission Duration: 120 hours 6 minutes 49 

seconds. 













1990 


ASA Major Launch Record 


LAUNCH LAUNCH PERIOD I CURRENT ORBIT AL P ARAMETE RS ( km 


DATE (Mins) 


S-32 Shuttle <S) Jan 9 


>90 2A (Columbia) 
r NCOM IV-5 
>90 2B 


’S-36 Shuttle (S) Feb 28 
>90 19A (Atlantis) 

)D 


IGSAT Pegasus (S) Apr 5 95.6 

>90 28A (Orb Sci) 


S-31 Shuttle (S) Apr 24 
90 37A (Discovery) 

T 

90 370 


CSAT Scout M-l 
90 43A/B (S) 


Perigee Incl (deg) 


LANDED AT EAFB JAN 20, 1990 


LANDED AT EAFB MAR 4, 1990 


ELEMENTS NOT AVAILABLE 


LANDED AT EAFB APR 29, 1990 


r«V*j 'MU' Mi 


OF POOR QUALITY 


WEIGHT REMARKS 

(kg) (All Launches from ESMC, unless otherwise noted) 
Tenth Columbia flight with Daniel C. 

Brandenstein, James D. Wetherbee, Bonnie J. 
6953.46 Dunbar, Marsha S. Ivins and G. David Low. 
Deployed SYNCOM IV-5, a geostationary 
communications satellite also known as LEASAT, 
for the U.S. Navy. Also retrieved the Long 
Duration Exposure Facility (LDEF) deployed on 
STS-41C Apr 6, 1984. Mission Duration: 


Sixth Atlantis flight with John D. Creighton, 

John H. Casper, David C. Hi liners, Richard M. 
Mullane and Pierre J. Thuot . DOD Mission. 

Mission J?.urati,gn: 1Q.6 hr,s„.I8 mina-21 secs. 

A 50-foot rocket (Pegasus) , dropped from the 
wing of a B-52 aircraft flying over the Pacific 
Ocean, launched the PEGSAT satellite in the 
first demonstration flight of the Pegasus launch 
vehicle. The PEGSAT science investigations are 
part of the Combined Release and Radiation 
Effects Satellite (CRRES) , a joint NASA/DOD 

program. 

Tenth Discovery flight with Loren J. Shriver, 
Charles F. Bolden, Bruce McCandless, Steven A. 

11355.4 Hawley, Kathryn D. Sullivan. Deployed the Edwin 
P. Hubble Space Telescope (HST) astronomical 
observatory. Designed to operate above the 
Earth’s turbulent and obscuring atmosphere, HST 
will observe celestial objects at ultraviolet, 
visible and near- infrared wavelengths. Joint 
NASA/ESA mission. Mission Duration: 121 hours 

16 minutes 05 seconds. 

89.9 Two Multiple Access Communications Satellites 
(MACSATs) to provide global store-and- forward 
message relay capability for DOD Users. JVAFB) 
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NASA Major Launch Record 


19S 

MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 


WEIGHT 

REMARKS 

ZNTL desig 

VEHICLE 

DATE 

(Mins) 

Apogee | Perigee | Incl (deg) 

(kg) 

(All Launches from ESMC, unless otherwise note 

ROSAT 
1990 49A 

Delta 2 (S) 
(MacDac) 

Jun 1 

96.1 

578 560 53.0 2421.18 

Roentgen Satellite (ROSAT) , an Explorer class 
scientific satellite configured to accommodate 
large x-ray telescope, to study x-ray emissions 
from non-solar celestial objects. Internationa) 
cooperative proaram. 

CRRES 
1990 65A 

Atlas/ 
Centaur (SJ 

Jul 25 

591.0 

33575 323 18.2 


Combined Release and Radiation Effects Satellite 
(CRRES) which uses chemical releases to study 
the Earth's magnetic fields and the plasmas, or 
ionized gases, that travel through them. Joint 
NASA/DOD program. 

STS-41 
1990 90A 
Ulysses 
1990 90 b 

Shuttle (S) 
(Discovery) 

Oct 6 


LANDED AT EAFB OCT 10, 1990 

HELIOCENTRIC ORBIT 20079.51 

Eleventh Discovery flight with Richard N. 
Richards, Robert D. Cabana, Bruce E. Melnick, 
William M. Shepard and Thomas D. Akers. 

Deployed the Ulysses spacecraft, a joint 
NASA/ESA mission to study the poles of the Sun 
and interplanetary space above and below the 
poles. Mission Duration: 98 hours 11 minutes. 

STS- 38 
1990 97a 
D OD 

1990 97B 

Shuttle (S) 
(Atlantis) 

Nov 15 


LANDED AT KSC NOV 20, 1990 
ELEMENTS NOT AVAILABLE 


Seventh Atlantis flight with Richard O. Covey, 
Robert C. Springer, Carl J. Meade, Frank L. 
Culbertson and Charles D. Gemar. DOD Mission. 
Mission Duration: 117 hours 55 minutes. 

STS-35 
1990 106A 

Shuttle (S) 
(Columbia) 

Dec 2 


LANDED AT EAFB DEC 11, 1990 


Eleventh Columbia flight with Vance D. Brand, 
John M. Lounge, Jeffrey A. Hoffman, Robert A. 
Parker, Guy S. Gardner, Ronald A. Parise and 
Samuel T. Durrance. Carried Astro-1, a Space 
Shuttle attached payload to acquire high 
priority astrophysical data on a variety of 
celestial objects. Mission Duration: 215 hour 

6 minutes. 
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Section C 


Procurement, Funding and Manpower 



J.S. Geographical Distribution of NASA Prime Contract Awards * 


A 



* Excludes smaller procurements, generally those of $25,000 or less; also excludes awards placed through other Government agencies, 
awards outside the U.S., and awards on the JPL contracts. 
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NASA Contract Awards By State 


(FY 1990) 
STATE 

TOTAL 

(THOUSANDS) 

BUSINESS 

(THOUSANDS) 

EDUCATIONAL 
& NONPROFIT 
(THOUSANDS) 

STATE 

TOTAL 

(THOUSANDS) 

BUSINESS 

(THOUSANDS) 

EDUCATIONA 
& NONPROFI 
(THOUSANDS 

Alabama 

1,121 ,914 

1,101,162 

20,752 

Nevada 

976 

729 

24 

Alaska 

7,702 

21 

7,681 

New Hampshire 

12,517 

3,218 

9,29 

Arizona 

28,028 

6,543 

21 ,485 

New Jersey 

186,176 

181 ,017 

5,15 

Arkansas 

197 

15 

182 

New Mexico 

54,456 

47,996 

6,46 

California 

3,147,758 

2,994,879 

152,879 

New York 

77,776 

52,128 

25,64 

Colorado 

235,470 

217,749 

17,721 

North Carolina 

12,206 

2,405 

9,80 

Connecticut 

67,116 

64,906 

2,210 

North Dakota 

62 

... 

6 

Delaware 

2,216 

513 

1,703 

Ohio 

2t4,031 

186,394 

27,63 

District of Columbia 

81 ,666 

56,491 

25,175 

Oklahoma 

4,041 

531 

3,51 

Florida 

1 ,340,936 

1 ,331 ,263 

9,673 

Oregon 

5,128 

2,505 

2,62 

Georgia 

16,653 

10,807 

5,846 

Pennsylvania 

228,605 

214,149 

14,45 

Hawaii 

7,204 

324 

6,880 

Rhode Island 

3,018 

606 

2,41 

Idaho 

1,717 

— 

1,717 

South Carolina 

1,202 

207 

99 

Illinois 

25,226 

13,085 

12,141 

South Dakota 

432 

85 

3< 

Indiana 

19,455 

14,729 

4,726 

Tennessee 

29,535 

23,203 

6,33 

Iowa 

5,187 

327 

4,860 

Texas 

1 ,250,982 

1,175,035 

75,94 

Kansas 

8,727 

7,497 

1,230 

Utah 

509,201 

507,139 

2,0€ 

Kentucky 

2,493 

1,444 

1,049 

Vermont 

480 

364 

11 

Louisiana 

359,370 

358,130 

1,240 

Virginia 

371,805 

338,219 

33,58 

Maine 

673 

45 

628 

Washington 

68,013 

60,426 

7,56 

Maryland 

802,463 

740,078 

62,385 

West Virginia 

1,526 

144 

1,36 

Massachusetts 

96,398 

26,302 

70,096 

Wisconsin 

40,200 

26,993 

13,2C 

Michigan 

Minnesota 

24,234 

7,362 

8,964 

4,239 

15,270 

3,123 

Wyoming 

259 

— 

m 

Mississippi 

103,907 

100,174 

3,733 

TOTAL 

$10,607,982 

$9,900,002 


Missouri 

Montana 

19,794 

772 

16,440 

326 

3,354 

446 

Note: Excludes smaller procurements, generally those of $25,000 

or less; also excludes awards placed through other Government 

Nebraska 


56 


agencies, awards outside the U.S., and actions on the JPL contracts 
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rocurement Activit 


TOTAL PROCUREMENT BY INSTALLATION 
(FY 1990) 


INSTALLATION 

AWARDS 

(MILLIONS) 

PERCENT 

TOTAL 

SI 2.565.2 

100.0 

Marshall Space Flight Center 

3,154.6 

25.1 

Johnson Space Center 

2,760.4 

22.0 

Goddard Space Flight Center 

1,823.6 

14.4 

Kennedy Space Center 

1,275.9 

10.2 

NASA Resident Oftice/JPL 

1,138.5 

9.1 

Lewis Research Center 

730.6 

5.8 

Headquarters 

686.5 

5.5 

Ames Research Center 

482.8 

3.8 

Langley Research Center 

399.7 

3.2 


Stennis Space Center 


112.6 


.9 


AWARDS TO BUSINESS FIRMS BY TYPE OF EFFORT 

(FY 1990) 

NUMBER OF 

TOTAL 

CATAGQRY 

CONTRACTS 

(MILLIONS) 

TOTAL 

5.08Q 

9.900-1* 

Research and Development 

1.822 

3.885.3 

Aeronautics & Space Technology 

825 

931.0 

Space Science & Applications 

364 

404.4 

Space Flight 

102 

1,390.1 

Space Operations 

67 

378.0 

Commercial Programs 

28 

43.6 

Space Station 

22 

401.3 

Other Space R&D 

375 

316.4 

Other R&D 

39 

20.5 

Services 

1 .393 

3.627.5 

ADP & Telecommunication 

125 

361.6 

Maint., Repair & Rebldg, of Equip. 

210 

1,041.8 

Operation of Govt-owned Facilities 

41 

366.0 

Professional, Admin. & Mgmt Support 

186 

934.4 

Utilities & Housekeeping 

100 

227.5 

Constr. of Structures & Facilities 

152 

332.3 

Maint., Repair, After, of Real Prop. 

244 

147.7 

Other Services 

335 

216.2 

SuDolies and Equioment 

1.865 

2387.3 

Ammunition & Explosives 

7 

151.2 

Space Vehicles 

44 

1,209.9 

Engines, Turbines & Components 

13 

719.7 

Commun., Detection, & Coherent Radiation Equip. 

125 

28.2 

Electrical & Electronic Equip. Components 

63 

15.3 

Instruments & Laboratory Equipment 

363 

34.8 

ADP Equip, software, SuppliesA Support Equip. 

791 

163.9 

Fuels, Lubricants, Oils & Waxes 

30 

22.6 

Other Supplies & Equipment 

429 

41.7 


• Excludes smaller procurements, generally those ot $25,000 or less 
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Distribution of NASA Procurements 


(In Millions of Dollars) 


Fiscal Vears 1961 - 1990 



FY 61 

FY 62 

FY 63 

FY 64 

FY 65 

FY 66 

FY 67 

FY 68 

FY 69 

FY 70 

FY 71 

FY 72 

Total Business 

423.3 

1,030.1 

2,261.7 

3.521.1 

4,141.4 

4,087.7 

3,864.1 

3,446.7 

3,022.3 

2,759.2 

2,279.5 

2,143.3 

(Small Business) 

(63.5) 

(123.6) 

(191.3) 

(240.3) 

(286.3) 

(255.9) 

(216.9) 

(189.6) 

(162.8) 

(161.2) 

(178.1) 

(160.9) 

Educational 

24.5 

50.2 

86.9 

112.9 

139.5 

150.0 

132.9 

131.5 

131.3 

134.3 

133.9 

118.8 

Nonprofit 



15.3 

29.1 

25.3 

27.7 

39.6 

33.6 

32.3 

33.0 

29.3 

28.0 

JPL 

86.0 

148.5 

230.2 

226.2 

247.2 

230.3 

222.2 

207.2 

156.3 

179.8 

173.3 

210.8 

Government 

221.7 

321.8 

628.5 

692.6 

622.8 

512.5 

366.9 

287.0 

279.0 

265.8 

212.5 

207.8 

Outside U.S. 

n 

n 

7.9 

12.0 

11.2 

23.4 

25.2 

2 6.7 

30.8 

33.5 

29.7 

29.1 

Total 

755.5 

1,550.6 

3,230.5 

4,593.9 

5,187.4 

5,031.6 

4,650.9 

4,132.7 

3,652.0 

3,405.6 

2,858.2 

2,737.8 



FY 73 

FY 74 

FY 75 

FY 76 

FY7T 

FY 77 

FY 78 

FY 79 

FY 80 

FY 81 

FY 82 

FY 83 

Total Business 

2,063.8 

2.118.6 

2,255.0 

2,536.1 

663.2 

2,838.1 

2,953.8 

3.416.4 

3,868.3 

4,272.8 

4,805.6 

5,586.0 

(Small Business) 

(155.3) 

(181.2) 

(216.0) 

(218.3) 

(68.4) 

(255.0) 

(281.5) 

(325.4) 

(384.6) 

(409.4) 

(430.1) 

(482.3) 

Educational 

111.7 

97.8 

111.4 

123.0 

27.7 

125.5 

137.2 

147.2 

177.0 

192.5 

187.0 

211.3 

Nonprofit 

26.4 

39.3 

33.0 

32.0 

7.6 

32.0 

42.8 

50.8 

82.2 

155.1 

108.8 

102.5 

JPL 

202.3 

215.2 

234.5 

263.7 

63.6 

289.0 

283.8 

338.6 

397.2 

410.8 

426.3 

454.9 

Government 

235.2 

208.6 

198.3 

222.4 

63 9 

223.2 

216.0 

221.4 

271.8 

321.9 

308.1 

394.2 

Outside U.S. 

34.0 

34.1 

34.2 

27.4 

3.8 

24.5 

26.0 

37.4 

46.1 

55.2 

47.9 

47.9 

Total 

2,673.4 

2,713.6 

2,866.4 

3,204.6 

829.8 

3,532.3 

3,659.6 

4,211.8 

4,842.6 

5,408.3 

5,883.7 

6,796.8 



FY 84 

FY 85 

FY 86 

FY 87 

FY 88 

FY 89 

FY 90 


Total Business 

5,967.4 

6,652.9 

6,356.0 

6,540.5 

7,274.9 

8,567.6 

10,071.5 


(Small Business) 

(556.2) 

(644.7) 

(671.3) 

(786.3) 

(801.4) 

(857.3) 

(924.3) 


Educational 

22.6 

256.9 

276.6 

315.4 

370.3 

464.2 

513.6 


Nonprofit 

98.6 

103.1 

119.0 

119.1 

129.5 

180.0 

200.6 


JPL 

533.1 

724.6 

891.3 

1,005.6 

979.9 

1,058.1 

1,106.8 


Government 

494.3 

535.1 

489.7 

594.9 

734.6 

543.2 

610.4 


Outside U.S. 

38.1 

35.4 

47.1 

34.3 

55.9 

63.3 

62.3 


Total 

7,154.1 

8,308.0 

8,179.7 

8,609.8 

9,545.1 

10,876.4 

12,565.2 

‘Included in Government 
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incipal Contractors (Business Firms 


CONTRACTOR AND PRINCIPLE 

One Hundred Contractors (Business Firms) Listed 
According To Total Awards Received 
(FY 1990) 

AWARDS CONTRACTOR AND PRINCIPLE 

AWARDS 

i in m ii^w 

(THOUSANDS) 

PERCENT 

PI ACE OF CONTRACT PERFORMANCE 

(THOUSANDS) 

PERCENT 

)TAL AWARDS TO BUSINESS FIRMS 

S10.II71.S30 

100.00 

15. FORD AEROSPACE CORP 
Houston, TX 

$174,485 

1.73 

ROCKWELL INTERNATIONAL CORP 
Downey, CA 

1.746,840 

17.34 

16. BOEING COMPUTER SUPPORT SERV 
Marshall Space Flight, AL 

164.616 

1.63 

MCDONNELL DOUGLAS CORP 
Huntington Be art, CA 

850,639 

8.45 

17. BENDIX FIELD ENGINEERING CORP 

155.960 

1.55 

LOCKHEED SPACE OPERATIONS CO 
Kennecty Space Center, FL 

583,473 

5.79 

18. UNITED TECHNOLOGIES CORP 
West Palm Beach, FL 

136,099 

1.35 

MARTIN MARIETTA CORP 
New Orleans, LA 

507.292 

5.04 

19. INTERNATIONAL BUSINESS MACHINES 
Houston, TX : 

101.521 

1.01 

THIOKOL CORP 
Brigham City, UT 

498.437 

4.95 

20. GRUMMAN AEROSPACE CORP 
Reston, Va 

85,637 

.85 

GENERAL ELECTRIC CO 
King ol Prussia, PA 

401.589 

3.99 

21 . SVERDRUP TECHNOLOGY INC 
Middleburgh Heights, OH 

79,373 

.79 

BOEING CO 

Marshall Space Flight, AL 

398,881 


22. TELEDYNE INDUSTRIES INC 
Marshall Space Flight, AL 

73.426 

.73 

ROCKWELL SPACE OPERATIONS INC 
Houston, TX 

308.708 

3.07 

23. CONTELCORP 
Gaithersburg, MD 

64.952 

.64 

LOCKHEED MISSILES & SPACE CO 
Marshall Space Flight, FL 

293.908 

2.92 

24. PAN AMERICAN WORLD SERV INC 
Stennis Space Center, MS 

64,794 

.64 

T R W INC 
Redondo Beach, CA 

241.408 


25. CAE LINK CORP 
Houston, TX 

53,038 

.53 

LOCKHEED ENGRG & SCIENCE CO 
Houston, TX 

233,702 

2.32 

26. FAIRCHILD INDUSTRIES INC 
Germantown, MD 

44,340 

.44 

U S B 1 BOOSTER PRODUCTION CO 
Huntsville, AL 

232,860 

2.31 

27. CRAY RESEARCH INC 
Chippewa Falls, Wi 

43,135 

.43 

E G & G FLORIDA INC 
Kennedy Space Center, FL 

191,087 

1.90 

28. BAMSI INC 

Marshall Space Flight, AL 

(D) 38.367 

.38 

COMPUTER SCIENCES CORP 
Greenbett, MD 

182,613 

1.81 

29. N S 1 TECHNOLOGY SERV CORP 
Moffett Field, CA 

37,597 

.37 


c-: 


Principal Contractors (Business Firms} 

One Hundred Contractors (Business Firms) Listed 
According To Total Awards Received (Cont) 

(FY 1990) 



AWARDS 

(THOUSANDS! PERCENT 


30. UNISYS CORP 
GreenbeB, MD 


$37,003 

37 

31. BIONETICS CORP 

Marshall Space Fight, AL 

(S) 

36,398 

.38 

32. ORBITAL SCIENCES CORP 
Denver, CO 

(S) 

34,648 

.35 

33. GENERAL DYNAMICS CORP 
San Diego. CA 


33,696 

.33 

34. ST SYSTEMS CORP 
GreenbeB, MD 

(S) (D) 

32,693 

.32 

36. STODDARD HAMILTON AIRCRAFT 
Arlington, WA 

(S) 

32,575 

.32 

38. STERLING SOFTWARE INC 
Moffett Field, CA 


32,160 

.32 

37. PLANNING RESEARCH CORP 
Washington, DC 


29,732 

.30 

38. RAYTHEON SERVICE CO 
GreenbeB, MD 


29,701 

.29 

39. GRUMMAN DATA SYSTB4S CORP 
Marshall Space Fight, AL 


27,976 

.28 

40. CORTEZ III SERVICE CORP 
Cleveland, OH 

(S) (D) 

27,357 

.27 

41. AEROJET GENERAL CORP 
Nimbus, CA 


24,966 

.25 

42. HARRIS SPACE SYSTEMS CORP 
Rockledge, FL 


24,642 

.24 

43. KRUG INTERNATIONAL CORP 
Houston, TX 


24,010 

.24 

44. HUGHES DANBURY OPTICAL SYS 
Danbury, CT 


23,337 

.23 



AWARDS 

(THOUSANDS! PERCENT 


45. AIR PRODUCTS & CHEMICALS INC 


$19,558 

.19 

Allentown, PA 
48. BALL CORP 


19,465 

.19 

Boulder. CO 

47. NORTHROP WORLOWIOE AIRCRAFT 


19,235 

.19 

Houston, TX 
48. LOCKHEED CORP 


17,880 

.18 

Burbank, CA 

49. HONEYWELL FEDERAL SYSTEMS INC 


17,540 

.17 

Kennedy Space Center, FL 
50. ANALEXCORP 


17,437 

.17 

Fairview Park, OH 
51. DIGITAL EQUIPMENT CORP 


17,044 

.17 

GreenbeB, MD 

52. JOHNSON ENGINEERING CORP 

(S) 

16,378 

.16 

Houston. TX 

53. BOEING AEROSPACE OPERATN INC 

18.381 

.16 

Houston, TX 

54. SCIENCE APPLICATION INTL CORP 


15,728 

.18 

Washington, DC 

55. ENGINEERING & ECONOMICS RES 

(S) (D) 

15,604 

.15 

BeBsviDe, MD 

56. WYLE LABORATORIES 

15,458 

.15 

Hampton, VA ’ 

57. SILICON GRAPHICS INC 

(S) 

15,242 

.15 

Mountain view, CA 
58. SYSTOLIC SYSTEMS INC 

(S) (D) 

15,137 

.15 

Moffett Field, CA 
59. CALSPAN CORP 

15,120 

.15 

Moflet Retd. CA 
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Principal Contractors (Business Firms 


One Hundred Contractors(Buslness Firms) Listed 
According to Total Awards Received 
(FY 1990) 


. PLACE QF CONTRACT PERFORMANCE 
90. DYNAMIC ENGINEERING INC 

(S) 


(ThOUSAMPS) 

$7,968 

PERCENT 

.08 

Newport News, VA 




91. JACKSON A TULL INC 

IS) 

(D) 

7,965 

.08 

Greenbelt, MD 



92. CENTENNIAL CONTRACTORS INC 



7,380 

.07 

Greenbelt, MD 




93. HUGHES AIRCRAFT CO 



7,362 

.07 

Torance, CA 





94. SYREJV 



7,279 

.07 

Moffett Field, Ca 

95. SCIENCE SYSTEMS APLICATIONS 

(S) 

(D) 

7,108 

.07 

Seabrook, MD 



96. PERKIN ELMER CORP 



7,059 

.07 

Pomona, CA 




97. R M S TECHNOLOGIES INC 

(S) 

(O) 

7,058 

.07 

Cleveland. OH 



98. W & J CONSTRUCTION CORP 



6,964 

.07 

Kennedy Space Center, FL 




99. HERCULES INC 



6,945 

.07 

Magna, UT 




100. EATON CORP 



6,830 

.07 

Famingdale, NY 
OTHER* 



976.432 

9.70 


(S-SmaD Business'O-Disadvanasvd Business) 

‘Incfcjdes other awards over $25,000 and smaller procurements of $25,000 or less 
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One Hundred Educational and Nonprofit Institutions 
Listed According to Total Awards Received * 

(FY 1 990) 

INSTITUTION AND PRINCIPLE AWARDS 

PLACE OF PERFORMANCE ITUOUSANDS) PFRCFKIT 


& NONPROFIT INSTITUTIONS 


$714.166 

1 00.00 

1. STANFORD UNI V 
Stanford, CA 


49,144 

6.88 

2. ASSN UNIV RESEARCH & ASTRON 
Baltimore, MD 

(N) 

31,592 

4.42 

3. SMITHSONIAN INSTITUTION 
Cambridge, MA 

IN) 

26,465 

3.71 

4. UNIVERSITIES SPACE RESEARCH 
Houston, TX 

(N) 

24,099 

3.37 

5. MITRE CORP 
Houston, TX 

(N) 

22,805 

3.19 

6. MASS INSTITUTE OF TECHNOLOGY 
Cambridge, MA 


21,242 

2.97 

7. UNIV CALIFORNIA BERKELEY 
Berkeley, CA 


19.403 

2.72 

8. UNIV ARIZONA 
Tucson, AZ 


18,887 

2.64 

9. UNIV MARYLAND COLLEGE PARK 
College Park, MD 


17,920 

2.51 

10. NEW MEXICO STATE UNIV LAS CRU 
Palestine, TX 


16,455 

2.30 

II^UNIV ALABAMA HUNTSVILLE 
Huntsville, AL 


15,818 

2.21 

12. CHARLES STARK DRAPER LAB INC 
Cambridge, MA 

(N) 

13,622 

1.91 

13. UNIV COLORADO BOULDER 
Boulder, CO 


12,717 

1.78 

14. UNIV CALIF SAN DIEGO 
La Jolla, CA 


12,688 

1.78 





Educational and Nonprofit Institutions 

One Hundred Educational And Nonprofit Institutions 
Listed According to Total Awards Received (Cont)* 
(FY 1990) 


INSTITUTION AND PRINCIPLE 


AWARDS 

INSTITUTION AND PRINCIPLE 

AWARDS I 

PLACE OF PERFORMANCE 


rmouSANDSi 

PERCENT 

-PLACE OF PERFORMANCE 

(THOUSANDS) 

PERCENT 

15. UN IV WISCONSIN MADISON 
Madison, W1 


12,456 

1.74 

30. 

CORNELL UNIV 
Ithaca. NY 

5,968 

.84 

16. SOUTHWEST RESEARCH INSTITUTE 
San Antonio, TX 


11,775 

1.65 

31. 

BATELLE MEMORIAL INSTITUTE (N) 
Columbus, OH 

5,566 

.78 

17. NATIONAL ACADEMY SCIENCES 
Washington, DC 

<N) 

10,894 

1.53 

32. 

COLUMBIA UNIV 
New York, NY 

5,500 

.77 

16. UNIV MICHIGAN ANN ARBOR 
Ann Arbor, Ml 

(N) 

10,420 

1.46 

33. 

UNIV SOUTHERN CAUF 
Los Angeles, CA 

5,453 

.76 

19. CAUF INSTITUTE TECHNOLOGY 
Pasadena, CA 


9,632 

1.35 

34. 

SAN JOSE STATE UNIV 
Moffett Field, CA 

5,175 

.72 

20. UNIV NEW HAMPSHIRE 
Durham, NH 


8,384 

t.17 

35. 

UNIV VIRGINIA 
Charlottesville, VA 

5,054 

.71 

21. PENNSYLVANIA STATE UNIV UP 
University Park, Pa 


7.872 

1.10 

36. 

UNIV HOUSTON 
Houston, TX 

4,919 

.69 

22. UNIV ALASKA FAIRBANKS 
Fairbanks, AK 


7,681 

1.08 

37. 

JOHNS HOPKINS UNIV 
Baltimore, MD 

4,918 

.69 

23. CASE WESTERN RESERVE UNIV 
Cleveland, OH 


7.573 

1.06 

38. 

OHIO STATE UNIV 
Columbus, OH 

4,638 

.65 

24. UNIV HOUSTON CLEAR LAKE 
Houston, TX 


7,400 

1.04 

39. 

OLD OOMINION UNIV 
Norfolk, VA 

4,279 

.60 

25. UNIV CALIF LOS ANGELES 
Los Angeles, CA 


7,337 

1.03 

40. 

UNIV IOWA 
Iowa City, IA 

4,149 

.58 

26. UNIV WASHINGTON 
Seattle, WA 


7,151 

1.00 

41. 

PRINCETON UNIV 
Princeton, NJ 

4,123 

.58 

27. UNIV HAWAII 
Honolulu, HI 


6,880 

.96 

42. 

VIRGINIA POLYTECHNIC INSTITUTE 
Blacksburg, VA 

4,120 

.58 

28. UNIV TEXAS AUSTIN 
Austin TX 


6,785 

.95 

43. 

UNIV ILLINOIS URBANA 
Urbana, IL 

3,974 

.56 

29. UNIV CHICAGO 
Chicago, IL 


6,244 

£ 7 

44. 

NORTH CAROLINA STATE UNIV 
Raleigh, NC 

3,951 

.55 
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Educational and Nonprofit Institutions 


One Hundred Educational And Nonprofit Institutions 
Listed According to Total Awards Received (Cont)‘ 
(FY 1990) 

AWARDS INSTITUTION AND PRINCIPLE 


PLACE QE PERFORMANCE 
45. GEORGIA INSTITUTE TECHNOLOGY 

(THOUSANDS! 
(N) $3,908 

PERCENT 

.55 

PLACE OF PERFORMANCE 
60. OKLAHOMA STATE UNIV 


(THOUSANDS! 

2.754 

PERCENT 

.39 

Atlanta, GA 




Stillwater, OK 




46. HARVARD UNIV 

<N) 

3,884 

.54 

61. WASHINGTON UNIV ST LOUIS 


2.739 

.38 

Carctortdge. MA 



St. Louis, MO 




47. AMERICAN INSTFT AERON 4 ASTRO 

<N> 

3.844 

.54 

62. VANDERBILT UNIV 


2.702 

.38 

New York, NY 



Nashville, TN 




48. S E T 1 INSTITUTE 

(N) 

3.648 

.51 

63. UNIV FLORIDA 


2.698 

.38 

Moffett Field, CA 




Gainesville, FL 




49. HAMPTON CITY 


3.491 

.49 

64. GEORGE WASHINGTON UNIV 


2,574 

.36 

Hampton. VA 




Washington, DC 




50. S R 1 INTERNATIONAL CORP 

(N) 

3,477 

.48 

65. UNIV CALIF SANTA BARBARA 


2,444 

.34 

Menlo Park. CA 



Santa Bartara, CA 




51. TEXAS A&M UNIV 

(N) 

3,399 

.48 

66. COLORADO STATE UNIV 


2,379 

.33 

el Paso. TX 




Fort Collins, CO 




52. RESEARCH TRIANGLE INSTITUTE 


3,255 

46 

67. PURDUE UNIV 


2.315 

.32 

Research Triangle. NC 




West Lafayette. IN 




53. ELORET INSTITUTE 


3,199 

.45 

68. UNIV CINCINNATI 


2,248 

.31 

Moffett Field. Ca 




Cincinnati, OH 




54. UNIV MINNESOTA M1NNPL ST PAUL 


3,108 

.44 

69. HAMPTON UNIV 


2.198 

.31 

Minneapolis, MN 




Hampton, VA 




55. UNIV ALABAMA BIRMINGHAM 


3,061 

.43 

70. AEROSPACE CORP 

<N) 

2,172 

.30 

Birmingham. AL 




El Segundo, CA 



56. AUBURN UNIV AUBURN 


3,051 

.43 

71. UNIV TEXAS DALLAS 


2.155 

.30 

Auburn, AL 




Danas, TX 




57. CLEVELAND STATE UNIV 


2,836 

.40 

72. NORTH CAROLINA A & T STATE UNIV 


2,130 

.30 

Cleveland, OH 




Greensboro, NC 




58. CARNEGIE MELLON UNIV 


2,822 

.40 

73. PUBLIC SERV SATELLITE CONSORT 

<N> 

2.106 

.29 

Pittsburgh. PA 




Washington. DC 



59. SAGINAW VALLEY STATE UNIV 


2,800 

.39 

74. OREGON STATE UNIV 


2.057 

.29 

University Center, Ml 




Corvallis, OR 








ducational and Nonprofit Institutions 




One Hundred Educational and Nonprofit Institutions 





Listed According to Total Awards Received (Cont)* 



INSTITUTION AND PRINCIPLE 


(FY 1 990) 

AWARDS INSTITUTION AND PRINCIPAL 

AWARDS | 

PLACE OP PERFORMANCE 

[THOUSANDS! 

PERCENT 

PLACE OF PERFORMANCE 

[THOUSANDS! 


5. ARIZONA STATE UNIV 


1,964 

.28 

90. UNIV TENNESSEE KNOXVILLE 

1.449 

20 

Tempe, AZ 




TuOahoma, TN 



'6. UNIV PITTS8URGH 


1,930 

.27 

91. FOOTHILL COLLEGE 

1,446 

.20 

Pittsburgh, PA 




Moffett field, CA 



7. CLARKSON UNIV 


1,889 

.26 

92. INSTITUTE TECHNOLOGY DEVELOP 

(N) 1,410 

.20 

Potsdam, NY 




Jackson, MS 



«. RENSSELAER POLY INST NY 


1,849 

.26 

93. UNIV CENTRAL FLORIDA 

1,410 

.20 

Troy, NY 




Orlando, FL 



U RICE UNiv 


1,842 

.26 

94. OHIO AEROSPACE INSTITUTE 

(N) 1,354 

.19 

Houston, TX 




Brook Park. OH 



10. UNIV MIAMI 


1,836 

.26 

95. UTAH STATE UNIV 

1,352 

.19 

Miami, FL 




Logan, UT 



11. UNIV MASS AMHERST 


1,830 

.26 

96. BROWN UNIV 

1,327 

.19 

Amherst, MA 




Providence. Rl 



12. UNIV IDAHO 


1,726 

.24 

97. UNIV AKRON 

1,320 

.IS 

Moscow, ID 




Akron, OH 



53. UNIV CORP ATMOSPHERIC RESRCH 

(N) 

1,663 

.23 

98. HOWARD UNIV 

1,267 

.18 

Boulder, CO 



Washington. DC 



14. STATE UNIV NEW YORK STONY BROOK 


1,654 

.23 

99. UNIV DELAWARE 

1,253 

.18 

Stony Brook, NY 




Newark, DE 



55. MCAT INSTITUTE 

(N) 

1,608 

.23 

100. UNfVOENVER 

1,233 

.17 

Mofletl Field, CA 



Denver, CO 



56. UNIV CALIF IRVINE 
Irvine, CA 


1,549 

.22 

Other** 

84,967 

11.90 

57. UNIV NEW MEXICO 


1,546 

.22 




Albuquerque, NM 


1.476 

.21 




6. STATE UNIV NEW YORK ALBANY 





Albany. NY 




* Excludes JPL 



19. UNIV CALIF DAVIS 


1,462 

.20 

-Includes other awards over $25,000 and smaller procurements of $25,000 or less 

Davis, CA 






1 
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NASA's Budget Authority in 1991 Dollars 


$B 
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inancial Summa 


APPROPRIATIONS 



33090 

288.70 

52090 

48690 

966.70 

90630 

1,825.30 

1,691.70 

3,674.10 

3,44680 

5,100.00 

4,884.80 

5,250.00 

5,500.70 

5,175.00 

5,350.50 

4,963.00 

6011.70 

4488.90 

4420.40 

349540 

4,04540 

3,74940 

685690 

3,312.60 

6324.00 

3,31610 

342660 

3,407.60 

615440 

3,039.70 

612140 

343140 

346690 

3451.80 

660440 

83240 

81840 

3419.10 

685610 

4,063.70 

4,00040 

446140 

445740 

544340 

609610 

542170 

660620 

6,020.00 

694670 

6437.70 

672690 

7428.10 

7,13620 

744670 

7,63640 

7,76440 

7,46600 

10,79600 

660670 

9,11660 

9,914.70 

11,00690 

11,31680 

12497.67 

1606693 



OUTLAYS 



AS OF SEP 1990 



" SFC&D ~ 




WhCEOF 

DEVELOPMENT 

COMMUNICATIONS 

OF FACILITIES 

MANAGEMENT 

FUNDS 

INS. GEN. 

34.00 

. 

24,30 

8670 


. 

25670 

- 

54.30 

91.X 

- 

- 

487.70 

- 

9620 

159.10 

- 

- 

93660 

- 

114.30 

207.10 

- 

- 

240640 

- 

22630 

1670 

- 

- 

6317.40 

- 

437.70 

416X 

- 

- 

6884.50 

- 

53690 

57740 

- 

- 

4,741.10 

- 

57250 

619.40 

- 

- 

4,48740 

- 

28660 

649.X 

- 

- 

694610 


12610 

6630 

65140 

65620 


_ 

1991.60 

- 

54.X 

70740 

- 

- 

263640 

- 

4670 

707.80 

- 

- 

282620 

- 

56X 

749.40 

- 

- 

2541.40 

- 

44.70 

729.10 

- 

- 

2421.60 

- 

7610 

759.50 

- 

- 

242640 

- 

86X 

76680 

- 

- 

274680 

- 

12690 

79940 

- 

- 

73670 

- 

25.80 

194.X 

- 

- 

298670 

- 

10600 

859.60 

- 

- 

298670 

- 

12440 

87620 

- 

- 

613680 

- 

13270 

926X 

- 

- 

6701.40 

- 

146X 

1.009.X 

- 

- 

4423.00 

- 

148.80 

1,051.40 

- 

- 

4,796.40 

- 

109.00 

1.1W.X 

- 

- 

631620 

- 

10610 

1439-60 

- 

- 

279140 

291660 

10600 

143240 

- 

- 

211620 

6707.00 

17600 

1,32250 

- 

- 

2614.80 

6267.40 

18690 

1,33240 

- 

- 

243620 

659740 

149.00 

1,40690 

- 

- 

291680 

4,36220 

165.90 

1,647.70 

- 

- 

692240 

603620 

19610 

1,90630 

650 

- 

609440 

611652 

21642 

1,991.09 

1.X 

740 
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Research And Development Funding By Program 


(hi lintora of DoUara) As 01 September 1990 

FY 1990 FY 1889 FY1B88 FY1387 FY 1888 FY1985 FY1984 FY 1883 FY1382 FY1981 FY 1880 FY1979 FY1978 FY1977 

A Prior 


SPACE STATION 

1,723.70 

884.60 

387.40 

414.50 

19760 

153.60 

- 

- 

- 

- 

- 

- 

- 

- 

SPACE RIGHT 
Space Shuttle 








1,696.20 

2098.10 

1,994.70 

1,870.30 

1,637.60 

164860 

4,599-90 

Space Transp Cap Dev 

546.10 

660.40 

585.80 

522.30 

390.00 

387.80 

446.10 

1,771.50 

90220 

676.20 

446.60 

299.70 

263.80 

3,946.30 

STS Oper Capability Dev 

H 

B 

B 

B 

B 

(■■) 

B 

(27860) 

(20150) 

(223.50) 

(11290) 

(89.90) 

(65.40) 

(65.40) 


(93.70) 

(8760) 

(66.50) 

(7260) 

(7730) 

(5560) 

(111.00) 

B 

B 

B 

B 

B 

H 

B 

Upper Stapes 

(79.70) 

(13160) 

(14260) 

(15260) 

(113.60) 

(13560) 

(157.70) 

B 

B 

B 

1-1 

(-1 

(■•] 

B 

Payload Oper & Support Eql 

(58.40) 

(53.10) 

(74.10) 

(34.10) 

(5430) 

(5430) 

(59.60) 

B 

B 

B 

B 

B 

(-1 

B 

Eng & Tech Base (ETByDTIB 

(18160) 

(16060) 

(13350) 

(133.40) 

(10560) 

(10560) 

(93.10) 

(70-20) 

(18290) 

(18350) 

(17260) 

(17760) 

(171.90) 

(165060) 

Advanced Programs 

(29.70) 

(47.70) 

(46.40) 

(37.70) 

(19.40) 

(2030) 

(21.40) 

(1260) 

(9.70) 

(860) 

(13.00) 

(750) 

(10.00) 

(18860) 

Advanced Launch Systems 

B 

(80.40) 

(6460) 

B 

B 

B 

B 

B 

B 

B 

B 

H 

B 

(-•) 

Tethered Satellite Program 

(2760) 

(26.40) 

(12.10) 

(10.60) 

(15.00) 

(1560) 

(360) 

B 

B 

B 

B 

(-1 

B 

B 

Orbital Maneuvering Veh (OMV 

(75.70) 

(73.00) 

(4660) 

(8260) 

(500) 

B 

B 

B 

B 

B 

(-1 

B 

B 

B 

STS Operations 

B 

B 

B 

B 

B 

B 

B 

(1.40950) 

(508.10) 

(260.40) 

(148.10) 

(25.60) 

(16.50) 

B 

Skytab 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

(2,427.10) 

AppoOoSoyuz Teat Project 

B 

B 

B 

B 

H 

B 

B 

B 

B 

B 

B 

B 

B 

(21420) 

Expendable Launch Vehicles 

- 

- 

~ 

- 

- 

~ 

- 

8290 

31.10 

54.40 

67.40 

73.60 

136.50 

2.276.80 

Completed Programs 

- 

- 

“ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

22,020.50 

Apoflo 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

b 

B 

(20,444.00) 

Gemini 

B 

B 

B 

(•■) 

B 

B 

B 

B 

B 

B 

B 

H 

B 

(1280.70) 

Others 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

H 

B 

(29560) 

TOTAL OSF 

546.10 

660.40 

56560 

52260 

390.00 

38760 

446.10 

3.550.60 

3.031.40 

2.72560 

2384.30 

2010.90 

1,749.10 

3264350 

COMMERCIAL PROGRAMS 
Technology Utilization 

23.40 

16.30 

1860 

15.50 

10.40 

9.40 

9.00 

9.00 

8.00 

8.80 

1200 

9.10 

9.10 

75.30 

Commercial Use of Space 

3240 

27.80 

29.30 

23.60 

16.00 

- 

- 

- 

- 


- 

- 

- 

~ 

Total OCP 

55.80 

44.10 

48.10 

39.10 

26.40 

9.40 

9.00 

9.00 

8.00 

860 8.8120 

9.10 

9.10 

7560 
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lesearch And Development Funding By Program 

(h MMona of Dottri) As 0< September 1990 

FY 1990 FY 1889 FY 1388 FY1867 FY1888 FY198S FY1884 FY 1883 FY1382 FV 1881 FY1M0 FY 1979 FY 1978 FY1977 

8 Prior 

AERONAUTICS AND SPACE TECHNOLOGY 
Currant Program* 

Span Research A Tecftnotogy " 273-00 273.70 217.10 164.50 148.10 141.00 13030 121.20 106.90 10780 11180 9680 68.70 431.60 

Atroniutctl Research 4 Tech 431.60 384.60 320.20 360.50 32430 32830 296.70 274.50 261.10 26880 30630 264.10 228-00 1,022.00 

Transstrooaphertc Res A Tech 5630 68.50 51.90 4480 --------- - 

Energy Tech. AppQcaftons - - - - - - - - 1.90 3.00 5.00 780 2080 

Prior Program -------------- 

ApoUo Applications Expr -------------1.00 

Chemfcal A Soiar Power -------- - - -- -6230 

BufcRtnafti) ----------- - 193.60 

Space Vehicle Systems - - - - -------- - 33230 

Elactronic Systems ------------ - 272.00 

Human Factor Systems -------- - ___ 15130 

SpacePower A EtecPrcpSys ------------ - 385.40 

Nuctesr Rocfcsts ------------ - 512.90 

Chemical Propulsion ------------ - 365.40 

Aeronautical Vehicles ------- - 451.20 

Nuctesr Powtr A Propulsion -------- - 44.10 

Mission Analysis ------------ - 16.00 

TOTAL OAST 763.70 >2680 589.20 56915 47340 4®30 427.00 395.70 36880 37835 4215 38715 2T2 4,26180 

SPACE TRACKING A DATA SYSTEMS 

Tracking and Data Acquisition 19.10 18.60 17.70 16.90 1530 14.70 14.10 49630 40130 33980 332.10 299.90 27630 385230 

SAFETY, RELIABILITY, MAINTAINABILITY A 
QUAUTY ASSURANCE 

Standards snd Practical 2230 22.10 1390 11.90 780 480 4.60 300 300 310 380 9.00 980 2480 

UNIVERSITY SPACE SCIENCE A 
TECHNOLOGY ACADEMIC PROGRAM 


Minority University Rat. FYog. 14 .00 
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Research And Development Funding By Program 


(In unions of Dollars) A* Of September 1990 

FY 1990 FY 1989 FY1988 FY1887 FY 1986 FY1985 FY 1984 FY1983 FY1982 FY1981 FY 1980 FY1979 FY1978 FY 1977 

8 Prior 


SPACE SCIENCE AND APPLICATIONS 


Current Programs 


Physics A Astronomy 
Planetary Exploration 
LHe Sciences 
Space Applications 

847.10 

380.90 

104.70 

632.00 

712.10 

405.90 

7aio 
578 JO 

596.20 

323.50 

72.10 

557.40 

528.50 

362.20 

70.20 

550.60 

554.60 

349.10 

65.00 

478.40 

654.70 

286.50 

61.90 

367.60 

558.60 

216.10 

57.60 

309.50 

480.80 

180.00 

55.60 

311.40 

318.20 

205.00 
39.50 

325.00 

320.00 

174.10 

42.20 

325.70 

335.60 

219.40 

43.80 

328.50 

28180 

181.90 

40.10 

271J0 

223.10 
146.70 

33 JO 

232.10 

2.191.20 
3,550.90 

145.80 

2.093.20 

Prior Programs 















Manned Space Science 
Launch Vehicle Development 
Bloscience 

Space Right Operations 
Payload, Plan & Prog Integ 

H 

H 

(-> 

H 

H 

H 

H 

H 

h 

H 

i-i 

H 

4.00 

(4-00) 

46.40 
614.40 
257.80 
58 JO 
(58 JO) 

TOTAL OSSA 

1,964.70 

1,774.40 

1,549.20 

1.511.50 

1,447.10 

1,370.70 

1,141.80 

1,027.80 

887.70 

862.00 

927.30 

775.70 

639.20 

8,958.00 

UNIVERSITY AFFAIRS 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

229.20 

OPERATING ACCOUNT 

95.20 

103.50 

63.60 

68.10 

59.60 

55.00 

23.60 

33.10 

23.60 

17.80 

5.50 

5.20 

4.70 

229.20 

TOTAL PROGRAM 
Approp Trans 4 Adjustment 

5,227.60 

54.20 

4,234.50 

■45.90 

3, 254 JO 
19 JO 

3,153.70 

•2600 

2,616.10 

19.00 

2,465.30 

•2.70 

2,066.20 
-54 JO 

5,515.50 

27.30 

4,723.00 

17.90 

4J34.30 

2.00 

4,088.10 

3.00 

3,477.20 

0.00 

3,011.60 

1.40 

50,474.20 

301.00 

Appropriation 

5,281.80 

4,188.60 

3,274.10 

3.127.70 

2,635.10 

2,462.60 

2,011.90 

5,542.80 

4,740.90 

4,336.30 

4,091.10 

3,477.20 

3,013.00 

50,775.20 

Laps Unobiig Bal tncl 

- 

(0.50) 

(1-10) 

(4.40) 

(3.00) 

(2 00) 

(300) 

(2-00) 

(3.00) 

(6.00) 

(1.00) 

(3.00) 

(3.00) 

- 


NOTE: Unobligated Balances Lapsed at the end erf the second year of accountability 
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^search And Development Funding By Location 

Million* of Dollan) As of September 1990 



FY 1990 

FY 1989 

FY 1988 

FY 1987 

FY 1988 

FY 1985 

FY 1984 

FY 1983 

FY 1982 

FY 1981 

FY 1980 

FY 1979 

FY 1978 FY 1977 
& Prior 

adquarters 

465.60 

403.50 

332.80 

258.20 

175.80 

150.30 

141.80 

218.40 

152.60 

136.00 

132.50 

115.30 

95.00 

2,254.50 

ras Research Center 

311.30 

295.10 

261.70 

292.10 

241.50 

223.50 

196.80 

180.60 

162.90 

141.00 

147.50 

140.40 

115.50 

1,183.30 

jfden Right Research FecDtty 

- 

- 


- 

- 

- 

- 

- 

11.90 

18.40 

16.60 

13.10 

18.60 

242.00 

jctroitice Research Center 

- 


- 


- 

- 


- 

- 


- 

- 


82.50 

iddard Space Hlghl Canter 

915.30 

743.70 

510.90 

488.80 

522.60 

447.10 

361.60 

816.30 

744.00 

567.60 

552.00 

516.60 

492.90 

6.400.30 

t Propulsion laboratory 

571.80 

581.60 

490.30 

466.80 

451.90 

347.80 

253.70 

308.20 

316.40 

262.80 

320.50 

236.80 

201.40 

3,018.40 

hnson Space Center 

1,014.20 

572.60 

334.80 

331.00 

249.50 

235.20 

174.90 

1,593.00 

1,557.20 

1,524.50 

1.398.30 

1,161.80 

970.70 

15,424.00 

nnedy Space Center 

149.90 

116.20 

90.50 

57.30 

71.10 

49.00 

55.70 

529.30 

420.50 

365.40 

300.60 

234.90 

170.00 

2,503.50 

ngley Research Center 

258.60 

245.90 

199.00 

221.10 

175.20 

177.70 

140.40 

131.90 

130.50 

143.30 

168.20 

138.20 

157.10 

2,323.50 

vrta Research Center 

483.20 

393.70 

257.30 

286.80 

257.10 

325.10 

292.80 

269.90 

178.40 

163.30 

170.40 

148.50 

133.60 

2,868.30 

irshali Space Right Center 

945.10 

870.00 

760.90 

730.10 

465.30 

503.20 

443.50 

1,702.10 

1,238.50 

1,005.90 

888.20 

785.20 

630.90 

13,292.20 

ISA Pasadena Office 


-- 


- 

- 

- 








4.40 

innteSpaca Canter 

15.10 

17.30 

16.70 

22.50 

10.20 

11.10 

9.70 

8.60 

10.10 

8.90 

9.30 

9.20 

10.00 

21.50 

clflc Launch Operations 




- 

- 

-- 


- 






0.30 

ace Nuclear Systems Office 

- 



- 

- 



- 

- 





436.50 

itfon 17 


-5.10 


- 

-3.80 

-4.70 

-4.70 

-242.80 

-200.00 

-14.00 

•31 .70 

•38.80 



Utops Right Facility 

- 



- 

- 

-- 

- 


11.20 

15.70 

15.80 

15.90 

156.30 


«tem Support Office 

- 


- 

- 

- 

- 

- 


- 





119.70 

distributed 

97.50 

- 


- 

*- 

-- 

- 

- 








TAl PROGRAM 

5,277.60 

4,234.50 

3,254.90 

3,153.70 

3,616.40 

2.465.30 

2,066.20 

5,515.50 

4,723.00 

4,334.30 

4,088.10 

3,477.20 

3,011.60 

50,331.20 

prop Trans & Adjustment 

54.20 

-45.90 

19.30 

-26.00 

19.00 

-2.70 

-54.30 

27.30 

17.90 

2.00 

3.00 

0.00 

1.40 

301.00 

propria tion 

5,281.80 

4,188.60 

3.274.20 

3,127.70 

2,635.40 

2,462.60 

2,011.90 

5,542.80 

4,740.90 

4,336.30 

4,091.10 

3.477.20 

3,013.00 

50,632.20 

we Unobtlg flal tnd 


(.50) 

(1.10) 

(4.40) 

(.30) 

(-20) 

(-30) 

(20) 

(-30) 

(.60) 

(.10) 

(-30) 

(-30) 
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Space Flight, Control And Data Communications By Program 


(In Millions of Dollars) As CM September 1 990 



FY 1990 

FY 1989 

FY 1988 

FY 1987 

FY 1988 

FY 1985 

FY 1984 

SPACE FLIGHT 
Shuttle Prod & Oper Cap 
Space Transportation Ops 

1.189.80 

2,628.40 

1,123.00 

2,377.30 

1,092.40 

1,825.50 

3.501.40 

1,636.90 

1,354.70 

1,633.20 

1,478.10 

1,308.60 

1,637.20 

1,431.70 

TOTAL OSF 

3,818.20 

3,500.30 

2,917.90 

5,138.30 

2,987.90 

2,786.70 

3,068.90 

SPACE TRACKING & DATA SYSTEMS 

898.00 

1,040.50 

969.30 - 

764,70 

658.20 

792.20 

673.90 

OPERATING ACCOUNT 

9.40 

13.80 

8.70 

17.50 

15.60 

15.30 

9.00 

TOTAL PROGRAM 
Approp Trans & Adjustment 

4,725.60 

-182.50 

4,554.60 

-190.40 

3,895.90 

12.40 

5.920.50 

•180.50 

3,661.70 

19.10 

3,594.20 

7.60 

3,751.80 

39.80 

Appropriation 

4.543.10 

4,364.20 

3,908.30 

5,740.00 

3,680.80 

3,601.80 

3,791.60 

Lapse Unobilg Bal Inci 

- 

(0.90) 

(0.40) 

(0.30) 

(0.30) 

(0.20) 

(0.50) 


NOTE: Unobligated Balances Lapsed at the end of the second year of accountability 
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pace Flight, Control And Data Communications By Location 


(In Millions of Dollars) As Of September 1990 



FY 1990 

FY 1989 

FY 1988 

FY 1987 

FY 1988 

FY 1985 

FY 1984 

Headquarters 

160.30 

153.50 

364.40 

332.70 

204.50 

259.50 

227.6 

Ames Research Center 

18.70 

16.70 

15.40 

16.30 

18.00 

15.60 

10.30 

Goddard Space Flight Center 

609.30 

492.60 

467.10 

415.90 

330.00 

432.20 

431.00 

Jet Propulsion Laboratory 

153.50 

122.10 

132.10 

128.00 

117.40 

111.90 

97.30 

Johnson Space Center 

1.101.80 

1,013.90 

909.70 

1.960.40 

1,083.70 

1,308.00 

1,360.50 

Kennedy Space Center 

850.50 

803.40 

720.20 

656.00 

511.50 

493.40 

490.5 

Langley Research Center 

6.20 

14.30 

010 

0.30 

0.40 

0.60 

0.20 

Lewis Research Center 

47.90 

9.40 

3.70 

5.00 

3.30 

4.30 

2.00 

Marshall Space Flight Center 

1.616.00 

1.526.60 

1,263.90 

1,653.50 

1,655.40 

1,437.00 

1,379-00 

Stennte Space Right Center 

24.70 

21.50 

19.30 

16.10 

15.10 

12.30 

1.10 

Station 17 

- 

-12.40 

~ 

- 

-277.60 

-480.60 

-247.70 

Undistributed 

136.70 

393.00 

“ 

736.30 

“ 

~ 


TOTAL PROGRAM 

4.725.60 

4,554.60 

3.895.90 

5,920.50 

3,661.70 

3.594.20 

3,751.80 

Approp Trans & Adjustment 

-182.50 

-190.40 

12.40 

-180.00 

19.10 

7.60 

39.80 

Appropriation 

4,543.10 

4.364.20 

3,908.30 

5,740.00 

3,680.80 

3,601.80 

3,791.60 

Lapse Unoblig Bal Incl 

- 

(0.90) 

(0.40) 

(0.30) 

(0.30) 

(0.20) 

(0.50) 


NOTE: Unobligated Balances Lapsed at the end of the second year of accountability 
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Construction of Facilities Funding 


On Melons of Dollar*) As of September 1990 



FY 90 

FY89 

FY 88 

FY87 

FY88 

FY85 

FY84 

FY 63 

FY82 

FV81 

FY80 

FY79 

FY78 

FY77 

mo 

FY 78 

AmuRtsardiCantar 

13.00 

. 

16.00 

13.80 

7.80 

1420 

1470 

_ 

_ 

1160 

190 

110 

. 

440 

160 

170 

Drydtn Right Research Fee. 

- 

- 

12.70 

- 

- 

- 

- 

150 

- 

- 

- 

- 

140 

020 

- 

- 

Qoddard Space Right Center 

16.40 

120 

8.60 

8.00 

160 

110 

- 

160 

- 

- 

- 

5.60 

450 

- 

- 

1.90 

Jet ProputsJon Laboratory 

5.30 

- 

- 

ft. 70 

920 

1170 

5.50 

- 

120 

180 

- 

460 

110 

- 

- 

9.20 

Kennedy Space Center 

ii30 

- 

- 

0.80 

- 

- 

- 

- 

1.10 

160 

480 

- 

1.70 

160 

- 

- 

Langley Research Center 

6.80 

7.40 

- 

11.X 

4.70 

1180 

10.50 

1150 

190 

2100 

7.10 

5.30 

1.60 

110 

1.60 

320 

Lewis Research Center 

- 

- 

17.00 

» 

- 

- 

1190 

480 

120 

8.70 

5.70 

5.80 

180 

170 

- 

170 

Johnson Space Center 

2.80 

7.80 

- 

7.80 

- 

- 

- 

- 

100 

- 

- 

- 

100 

120 

- 

170 

Marshall Space Right Ctr. 

- 

1150 

- 

- 

- 

1.60 

- 

- 

- 

400 

6.30 

- 

- 

- 

- 

320 

Stonnte Space Center 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

180 

- 

- 

- 

Wallops flight Facility 

- 

- 

- 

- 

- 

- 

- 

110 

- 

- 

1.10 

- 

- 

- 

- 

1.10 

Various Locations 

2.60 

- 

6.40 

17.00 

17.40 

1400 

- 

- 

9.80 

3100 

1.70 

- 

1.10 

- 

- 

7.70 

Facility Planning & Design 

26.30 

22.00 

18.00 

17.00 

11.80 

1100 

110 

820 

10.00 

9.70 

1190 

1160 

11.70 

1160 

1150 

1180 

Urge Aero Fac 


- 

- 

- 

- 

- 

- 

- 

- 

- 

45.70 

56.10 

37.00 

31.00 

- 

- 

Minor Construction 

noo 

9.00 

7.30 

8.80 

8.00 

490 

470 

170 

130 

190 

150 

420 

6.00 

190 

6.20 

460 

Repair 

2720 

22.90 

22.90 

21.70 

19.50 

17.90 

17.20 

1160 

1180 

1480 

1100 

- 

- 

- 

- 

- 

Envtr Compl & Rest Prog ran 

30.00 

26.00 

2190 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Rehsb&Moda* 

35.00 

30.90 

31,60 

30.20 

24.30 

21.50 

21.40 

18.90 

17.60 

17.30 

19.70 

1410 

1190 

1720 

2100 

1480 

Space Station Faculties 

49.10 

- 

- 

12^50 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Shuttle Facilities 

122J2C 

65.00 

17.20 

8.90 

38.20 

37.70 

48.70 

28,10 

3220 

9.90 

27.90 

3190 

6470 

3130 

4160 

7620 

Shuttle Payload Facility 

- 

- 

- 

- 

160 

6.70 

1120 

120 

- 

120 

430 

- 

7.30 

440 

- 

- 

Unallocated Plena & Design 
Aero. Fed la Revitalization 

54.40 

46.00 

" 

_ 

“ 

- 

“ 

1.80 




" 

" 

“ 

" 


Advanced Launch System Ft 

- 

15.00 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Trust Fund 

- 

15.00 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Wake Shield Facility 

2.20 

- 

" 

- 

~ 


" 

“ 

- 


“ 


- 

“ 

- 

“ 

TOTAL PROGRAM 

41160 

285.70 

179.60 

17050 

144.30 

160.10 

157.90 

10180 

95.30 

14020 

156.60 

146.30 

161.40 

11720 

9220 

141.70 

Approp Trans & Adjust 

178.40 

4.40 

•120 

298.80 

•114)0 

•10.10 

-140 

*5.30 

020 

•2520 

-020 

1.20 

■020 

130 

140 

■120 

Approp & Availability 

592.00 

2saio 

17130 

4^30 

13130 

150.00 

155*0 

97.50 

95.80 

11100 

156.10 

147.50 

16190 

11110 

9190 

14020 


Included in Various Locations Prior to FY 1972. 
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instruction of Facilities Funding 


(In Ulllona at Dotlml 

FY7* 

FY7S 

FYT1 

FYT1 

FY70 

FY 69 

FY68 

FY 67 

FY68 

FY66 

FY64 

FYtt 

FY62 

FY81 

FY60 

FYO 

(nniRaarOi cviur 

m 

120 

610 

1.10 

030 

040 

420 

. 

160 

180 

1110 

1430 

610 

060 

110 

180 

Dryden Right Baeearch Faculty 

- 

- 

- 

- 

090 

- 

- 

- 

_ 

- 

150 

110 

- 

_ 

110 


Bectronfca Raeaarch Cantor 

UO 

- 

- 

- 

- 

- 

- 

7J0 


1040 

1.60 

« 

_ 



_ 

Goddard Spact Fight Center 

110 

060 

070 

1.40 

070 

- 

060 

070 

140 

130 

17.70 

2110 

1110 

910 

1400 

190 

J«t propulsion UPontory 

• 

050 

- 

110 

- 

- 

110 

030 

090 

160 

100 

1110 

160 

160 

7.70 


Jeswon S*ss» Cwar 

4.00 

060 

- 

1.10 

- 

090 

060 

1110 

400 

17J0 

3190 

2450 

_ 

_ 



KuMdySctttCtniar 

- 

9.70 

15.60 

030 

1050 

7.40 

2040 

3460 

720 

0710 

27140 

33180 

11160 

2710 

400 

- 

UngMIltaMKliCaMtr 

- 

430 

- 

060 

160 

- 

- 

140 

140 

130 

9.70 

910 

610 

1130 

450 

1080 

Learie Raeaarch Cantor 

- 

moo 

060 

070 

030 

- 

110 

1120 

090 

010 

20.40 

4150 

1.10 

9.60 

160 

100 

Uanhil Space Right Cantor 

- 

- 

- 

110 

- 

- 

090 

- 

110 

1210 

09,'Ki 

4050 

3070 

2110 



M]dwud AnmUyFidllty 

0.90 

- 

_ 

- 

- 

040 

050 

050 

030 

120 

7.30 

2150 

_ 

- 

_ 


SttntM Span Cintar 

170 

- 

« 

- 

110 

- 

- 

_ 


5140 

10190 

77.10 

_ 


.. 

_ 

Nuclear Rocket Dev Station 

1150 

~ 

- 

- 

- 

- 

- 

- 

_ 

_ 

410 

1110 

_ 

_ 

_ 

_ 

PadSc Lump OpwaSm 

- 

- 

- 

- 

- 

- 

- 

- 

- 

030 

- 

- 

060 

040 

1.10 

_ 

WaBopa FBght FedBty 

460 

060 

- 

- 

05 0 

050 

070 

020 

110 

1.70 

050 

410 

1110 

100 

m0 

1110 

Various Locaflona 

- 

- 

070 

2150 

2040 

2080 

150 

150 

1110 

2130 

21110 

129.90 

moo 

2100 

5140 

110 

F*r'Sty PUnrfnp > Dnlgn 

- 

710 

140 

140 

150 

110 

510 

140 

100 

180 

1040 

1190 

910 

- 



Rahil) & Mode * 

1480 

11.60 

710 

pm 

- 

- 

- 



_ 

- 


_ 



_ 

Shuffle Facfllttea 

- 

2080 

1080 


- 

- 

- 

- 


_ 

- 

_ 

. 

. 

_ 

_ 

Other 

5450 

1.70 

- 

- 

- 

- 

“ 

- 

- 

" 

- 

- 

- 

- 

- 

- 

TOTAL PROGRAM 

10060 

7050 

5400 

3030 

5010 

31.40 

4100 

9000 

5100 

247.00 

73140 

76190 

35140 

12410 

9120 

47.70 

AppropTnnaa Adfcat 

050 

•uo 

•1J0 

■11 JO 

110 

•910 

■6.10 

•7.10 

100 

1190 

-6140 

1030 

•4040 

•100 

•1160 

010 

Appropr A Availability 

101.10 

77 JO 

52.70 

25.00 

5120 

2110 

3510 

8190 

6000 

26190 

68000 

77120 

31100 

12210 

6460 

4100 

Included In Varioua Locations Prior to FY 1972 
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Research and Program Management Funding 

LlMtansoMMIan) 


1 / 

Headquartors 
Amts Raaaarch Oantsr 
Drydan Right Research Fac. 
Goddard Spam Right Canter 
KsnmdySpamCantsr 
langlay Raaaarch Cantar 
Lswta Raaaarch Carttar 
Johnson Spam Cantar 
AMrsfttf Spam Right Cwar 
Stands Spam Cantar 
Station 17 

Spam Nudaar Sya OfHm 
Wallops Right Facility 

TOTAL PROGRAM 

Ljpssd UnobUg Bal 
Approp Trans & Adjust 

Appropriation 


FY 90 

FY89 

FY 88 

FY 87 

FY 86 

FY 85 

FY 84 

FY 83 

FY 82 

FY 81 

FY80 

FY79 

FY 78 

FY 77 

78/TO 

FY 75 

FY 

2S210 

25110 

20160 

14150 

124.00 

12120 

114.00 

111J0 

11190 

9140 

8170 

8460 

8140 

7140 

9150 

6190 

63 

187.70 

17130 

16130 

134 JO 

12150 

12230 

114J0 

107 JO 

7160 

7120 

57.40 

8180 

57.70 

5110 

6190 

48.60 

46 

. 

. 

- 

- 

. 

- 

- 

- 

2440 

2160 

20.20 

1190 

1120 

17 JO 

19.70 

13.20 

12 

266.40 


244.00 

21110 

200.50 

19130 

191.40 

18190 

169.10 

14150 

13170 

127.80 

12150 

11430 

138.60 

10480 

97 

277J0 

2KU0 

24170 

200.00 

18120 

18110 

17140 

18490 

15100 

150 JO 

13150 

12140 

11130 

tiaio 

12100 

9190 

94 

19100 

168.70 

17120 

15170 

14100 

147.60 

13920 

13270 

126.60 

12080 

11180 

10160 

10070 

9470 

11170 

88.60 

63 

206.30 

19130 

182.00 

151.70 

14110 

137.40 

12150 

11180 

106.40 

99.90 

9480 

87.50 

8470 

8130 

10140 

8030 

79 

32120 

302.70 

yrt V) 

22100 

20190 

21110 

201.90 

19120 

23050 

17130 

16470 

15100 

14120 

139.10 

16120 

121.30 

117 

27160 

25100 

239 JO 

21110 

1 9100 

189.70 

19090 

18430 

172.10 

16130 

15160 

149.00 

14160 

14020 

170.00 

129.10 

137 

2110 

2150 

20.60 

1140 

1120 

1070 

130 

160 

150 

490 

280 

130 

010 

070 

050 

1.60 


- 

- 

- 

“ 

■0.10 

•7 JO 

•7 JO 

•8.10 

- 

- 

- 


- 

- 

- 

“ 


- 

- 

- 

- 

- 

- 

- 

- 

- 

. 2000 

17 JO 

1190 

1110 

1330 

17.00 

1140 

11 

2,02120 

1,92140 

1,76160 

1,451 JO 

1,341.30 

1,331.00 

1,25190 

1,197.40 

1,18110 

1,071.10 

99100 

93180 

889.50 

84440 

1,01250 

78470 

744 

020 

_ 

_ 

1.00 

020 

050 

020 

- 

020 

030 

020 

030 

030 

020 

060 

0.20 

C 

-71 JO 

•71 JO 

-266.90 

-27 JO 

2050 

" 


“ 


- 

- 

- 

“ 

- 

- 

■4 JO 


1,951 JO 

1,85100 

1,49170 

1,42100 

1J6ZOO 

1,33230 

12SS10 

1,197.40 

1,18130 

1,071.40 

99120 

93410 

889.80 

84460 

1,013.10 

78000 

744 


1/ Includes NASA Pasadena Office 
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Research and Program Management Funding 

jlnlflHlons of Dollars) As of September 1990 



FY73 

FY72 

FY 71 

FY 70 

FY69 

FY 68 

FY 67 

FY 66 

FY 65 

FY 64 

FY 63 

FY62 

FY 61 

FY 60 

FY 59 

1/ 

Headquarters 

61.20 

61.60 

64.90 

6340 

60.80 

57.10 

57.40 

54.40 

6940 

5110 

51.30 

2100 

1190 

150 

170 

Ames Research Center 

2/ 

Electronice Research Center 

42.40 

42.20 

40. SO 

37.60 

34.00 

3180 

3160 

3120 

31.80 

2190 

2160 

2290 

1190 

17.80 

1130 

.. 

_ 


19.10 

1740 

15.40 

1240 

140 

120 

150 


_ 

- 

_ 

_ 

Dryden Right Research Center 

11.70 

11.70 

11.10 

1040 

9.70 

9.50 

9.50 

9.40 

1150 

140 

740 

740 

110 

430 

130 

Goddard Space Right 

95.70 

96.50 

83.10 

68.40 

7340 

63.30 

71.10 

64.40 

9130 

61.90 

5240 

3110 

2140 

1150 

1.60 

Kennedy Space Center 

92.40 

92.60 

98.30 

97.60 

95.80 

9110 

9270 

8200 

4180 

2180 

1180 

140 

- 

- 

- 

Langley Research Center 

7aso 

80.20 

7540 

69.80 

8100 

6220 

64.30 

6150 

59.00 

5210 

51.80 

4160 

39.10 

3100 

31.40 

Lewis Research Center 

81.20 

82.50 

78.00 

7190 

67.90 

6640 

66.30 

6140 

6940 

5150 

5140 

4120 

3540 

31.20 

27.60 

Johnson Space Center 

110.60 

113.00 

111.10 

106.60 

98.90 

95.70 

95.70 

8150 

6170 

6470 

51.00 

2410 

940 

- 

- 

Marshall Space Right Center 

137 JO 

138.90 

145.10 

125.70 

11640 

126.20 

12170 

12140 

13170 

12430 

11260 

6120 

6160 

110 

- 

Padflc Launch Operations 

- 

- 

- 

- 

- 

- 

- 

160 

190 

090 

160 

110 . 

- 

- 

- 

Space Nuclear Systems Office 

- 

240 

240 

230 

210 

200 

200 

1.80 

1.70 

1.50 

1.00 

130 

- 

- 

- 

Western Support Office 

- 

- 

- 

- 

- 

1.00 

340 

4.90 

100 

440 

140 

1.40 

170 

150 

- 

Wallops Right FadDty 

10.80 

mao 

1040 

9.70 

9.10 

8.60 

170 

940 

11.10 

180 

190 

7.10 

100 

270 

1.30 

TOTAL PROG RAM 

721.80 

732.30 

3/ 

730.20 

70240 

648.00 

639.30 

64160 

61140 

62130 

49180 

43170 

31160 

22270 

11160 

87.60 


7.60 

0.30 

040 

0.40 

110 

110 

190 

0.60 

- 

- 

- 

- 

- 

- 

- 

Approp Tran* & Adjust 

- 

2.10 

-7.70 

-1260 

-4440 

•11.40 

-740 

-2740 

040 

-280 


- 

“ 

- 

“ 

Appropriation 

729.40 

734.70 

72270 

69100 

60120 

628.00 

64100 

58400 

62150 

49400 

43170 

31160 

22170 

11160 

87.60 


1/tndudes NASA Pasadena Office 
2/EflC was dosed on June 30, 1 970 

3/tndudes $10 milDon for basic Institutional and other requirements for agencies resident at MTF/SlideO 
Pacific Launch Operations (FLO) 

Space Nuclear Systems Office (SNSO) 

Western Support Office (WSO) 


C-25 



Personnel Summary 


Onboard At End 01 Fiscal Year* As Of September 1990 



FY 1990 

FY 1989 

FY 1888 

FY 1987 

FY 1986 

FY 1985 

FY 1984 

FY 1883 

FY 1982 

FY 1981 

NASA HO 

1,996 

1,867 

1,829 

1,648 

1,468 

1.553 

1,526 

1,638 

1,614 

1,638 

ARC 1/ 

2,205 

2,217 

2,169 

2,161 

2,153 

2,159 

2,145 

2,138 

2.164 

1,652 

DFRF 


- 

— 

- 

- 

- 

- 

- 

- 

491 

GSFC2/ 

3,873 

3,660 

3,727 

3,746 

3,785 

3.738 

3,647 

3,794 

3,746 

3,431 

KSC 

2,466 

2,504 

2,330 

2,278 

2,120 

2,165 

2,131 

2,180 

2,199 

2,224 

LaRC 

2,961 

3,003 

2,966 

2,979 

2,932 

2,949 

2,952 

3,032 

2,916 

3,028 

LeRC 

2,728 

2,832 

2,716 

2,716 

2,642 

2,782 

2.702 

2,751 

2,667 

2,782 

JSC 

3,615 

3.704 

3.498 

3,463 

3,362 

3,449 

3,352 

3,411 

3,445 

3,498 

MSFC 

3,619 

3,703 

3,429 

3,478 

3.361 

3,386 

3,286 

3,464 

3,440 

3,479 

NASA Pasadena Office 

- 

~ 

- 

~ 

- 

- 

- 

- 

- 

- 

JSSC 

192 

203 

159 

147 

137 

135 

129 

128 

119 

113 

WFF 

~ 

- 

— 

- 

- 

~ 


- 

- 

400 

TOTAL 

23,625 

23,893 

22323 

22,646 

21,960 

22.316 

21870 

22834 

22810 

22,736 


FY1880 

FY 1979 

FY 1978 

FY 1977 

FY 1978 

FY 1075 

FY 1974 

FY 1973 



NASA HQ 

1,658 

1,534 

1,606 

1,619 

1,708 

1,673 

1,734 

1,747 



ARC 1/ 

1,713 

1,713 

1,691 

1,645 

1,724 

1.754 

1,776 

1,740 



DFRF 

499 

498 

514 

548 

566 

544 

531 

509 



QSFC2/ 

3,535 

3,562 

3,641 

3,666 

3,608 

3,871 

3,936 

3,852 



KSC 

2,291 

2,264 

2,234 

2,270 

2,404 

2,377 

2,406 

2,516 



LaRC 

3,094 

3,125 

3,167 

3,207 

3,407 

3,472 

3,504 

3,389 



LaRC 

2,901 

2,907 

2,964 

3,061 

3,168 

3,181 

3.172 

3,368 



JSC 

3,616 

3,563 

3,617 

3,640 

3.796 

3.877 

3,886 

3,896 



MSFC 

3,646 

3,677 

3,608 

4,014 

4,336 

4,337 

4,574 

5,287 



NASA Pasadena Office 

- 

- 

- 

~ 

- 

35 

39 

39 



JSSC 

Ill 

108 

108 

94 

72 

76 

- 

- 



WFF 

406 

409 

429 

426 

437 

441 

447 

434 



TOTAL 

23,470 

23,360 

23,779 

24,188 

25,426 

25,638 

26,007 

26,777 




•Includes Temporary Personnel 1/lndudes DFRF After FY 1981 

Excludes Employees in the Youth Program 2/tndudes WFF After 1 981 
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The Year In Review 


Onboard At End Of Fiscal Year* 



FY 1972 

FY 1971 

FY 1970 

FY 1969 

FY 1968 

FY 1967 

FY 1966 

FY 1965 

FY 1964 

NASA Headquarters 


' 1,895 

2,187 

2,293 

2,310 

2,373 

2,336 

2,135 

2,158 

Ames Research Center 

1,844 

1,968 

2,033 

2,117 

2,197 

2.264 

2,310 

2,270 

2,204 

Dryden Right Research Facility 

539 

579 

583 

601 

622 

642 

662 

669 

619 

Electronics Research Center 

— 

- 

592 

951 

950 

791 

555 

250 

33a/ 

Goddard Space Flight Center 

4,178 

4,459 

4,487 

4,295 

4,073 

3,997 

3,956 

3,774 

3,675 

Kennedy Space Center 

2,568 

2,704 

2,895 

3,058 

3.044 

2,867 

2,669 

2,464 

1,625 

Langley Research Center 

3,592 

3,830 

3,970 

4,087 

4,219 

4,405 

4,485 

4,371 

4,330 

Lewis Research Center 

3,866 

4,083 

4,240 

4,399 

4,563 

4,956 

5,047 

4,897 

4,859 

Johnson Space Center 

3,935 

4,298 

4,539 

4,751 

4,956 

5,064 

4,889 

4,413 

4,277 

Marshall Space Right Center 

5,555 

6,060 

6,325 

6,639 

6,935 

7,602 

7,740 

7,719 

7.679 

NASA Pasadena Office 

40 

44 

72 

80 

79 

91 

85 

19 

b/ 

Pacific Launch Operations 


- 

.. 

_ 

_ 

_ 

c / 

21 

22 

Space Nuclear Systems Office 

45 

89 

103 

104 

108 

113 

115 

116 

112 

Wallops Right Facility 

465 

497 

522 

554 

565 

576 

563 

554 

530 

Western Support Office 

- 

- 

-- 

- 

d/ 

119 

294 

377 

376 

TOTAL 

28,382 

30,506 

32,548 

33,929 

34,641 

35,160 

36,708 

34,049 

32,490 


FY 1903 

FY 1962 

FY 1961 

FY 1960 

FY 1959 





NASA Headquarters 

2,001 

TTT7T" 

73T" 

” 5F7” 

429 





Ames Research Center 

2,116 

1,658 

1,471 

1.421 

1,464 


'Includes Temporary Personnel 

Dryden Right Research Facility 

616 

538 

447 

408 

340 





Electronics Research Center 

25a / 

- 

- 

- 

- 


a/Flaures For North Eastern Office 

Goddard Space Flight Center 

3,487 

2,755 

1,599 

1,255 

398 





Kennedy Space Center 

1,181 

339 

- 

- 

- 


b/Prior Years Figures Included in WSO 

Langley Research Center 

4,220 

3,894 

3,338 

3,203 

3,624 





Lewis Research Center 

4,697 

3,800 

2,773 

2.722 

2,809 


c/Effectlve in 

1966, PLOO Activity Was 

Johnson Space Center 

3,345 

1,786 

794 

in GSFC 

- 


Was Merged Under KSC 


Marshall Space Flight Center 

7,332 

6,843 

5,948 

370 

- 





NASA Pasadena Office 


- 

~ 

- 

- 


d/Effective in 

1968, WSO Was Disestablished 

Pacific Launch Operations 

1 7 

- 

- 

- 

- 


And Elements Merged With NaPO 

Space Nuclear Systems Office 

96 

39 

4 

- 

- 





Wallops Right Facility 

493 

421 

302 

229 

171 





Western Support Office 

308 

136 

60 

37 

- 





TOTAL 

59,934 

23,686 

1M71 

10.232 

9,235 
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Employment Summary 

9/30/90 

Full - Time Permanent and Other Employees" 



OAET 

OSSA 

OSF 





GSFC 

0 

WB8 


S3 

HQ 

E2B 

rmm 

JPL 


2,205 

2,961 

2,728 

3,873 





1,966 

23,625 

-- 

BSSESHHHBlHi 

74 

152 

92 

119 

□ 



□ 

187 

941 

- 

Total 

2,279 

3,113 

2,820 

3,992 

B5B 

BB3 


E3I 

2,153 

EJ2J 

5,920 


Full - Time Permanent Employee Occupational Breakdown 



ARC 

LARC 

LERC 

GSFC 


23 



HQ 

■22 ■ 

JPL** 

S»E 

1,183 

1,434 

1,500 

2,136 

BPS 

1^3 



571 

13,131 

3,664 

Profl Admin. 

345 

304 

284 

786 

EJ 



a 

970 

4,366 

878 

Clerical 

216 

281 

243 

434 

tfff 

ES3 



415 

2,852 

607 

Tech. Support 

139 

930 

297 

442 

fl 



D 

7 

2,446 

385 

Wage System 

322 

12 

404 

75 

6 . 

• 

0 

3 

3 

830 

386 

Total 

2,205 

2,961 

2,728 

3.873 

BE! 


PHH 

EH 

BEl 




• Does Not Include NorvCeOng Employees 
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Minorities as Percent of Permanent Employees 


By Installation 
FY 1989-1990 
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